LATINO 
AMERICANA 


i 


COMITES 


Bernardo A. Houssay (Argentina) 
Carlos Chagas (Brasil) 
Paulo. Eneas Galvao (Brasil) 


Editada por la Asociacién Ciencia e Investigation 


EDITORIALES 


Miembros Honorarios 


Eduardo Cruz Coke (Chile) 
Alejandro Lipschutz (Chile) 
Carlos Monje (Pert) 


Thales Martins (Brasil) 


ARGENTINA 


(Avda. R. Sdenz Pefia 555 — Buenos Aires) 


Eduardo Braun-Menéndez (Jefe) 
Eduardo De Robertis 
Juan C. Fasciolo 
Virgilio G. Foglia 
Luis F. Leloir 
Juan T. Lewis 


BRASIL 
(C. Postal 2926 — Sao Paulo) 


Miguel R. Govian 
J. Moura Goncalves 
Haity Moussatché 
J. Leal Prado 
Mauricio Rocha e Silva (Jefe) 


CHILE 
(C. Postal 114 D — Santiago) 


Héctor Croxatto R. 
Bruno Giinther 
Francisco Hoffmann 
René Honorato C. 
Joaquin V. Luco (Jefe) 
J. Mardones Restat 


COLOMBIA 
(Departamento de Fisiologta, Facultad 
de Medicina Universidad de Antioquia, 

Medellin, Col.) 

Luis M. Borrero 
Hernando Castellén Garcia 
Guillermo Latorre (Jefe) 

Plutarco Naranjo V. 
J. Hernando Ordéiiez 


Esta revista se edita con la ayuda del Fondo Alejandro Menéndez Behety. 


MEXICO 
(Instituto Nacional de Cardiologia, 


Calzada de la Piedad 300 — México D. F.) 


Rafael Méndez 
Efren C. del Pozo 
Arturo Rosenblueth (Jefe) 


PERU 
(Cdtedra de Fisiopatologta, Facultad de 
Medicina, Lima) 
Humberto Aste-Salazar 
Alberto Guzman-Barrén 
Alberto Hurtado (Jefe) 
Andrés Rotta 


URUGUAY 
(Instituto de Ciencias Fisiolégicas. Avd. 
Gral. Flores 2125 — Montevideo) 
D. Bennati (Jefe) 
Washington Bufo 
R. Caldeyro Barcia 
José L. Duomarco 
Clemente Estable 


VENEZUELA 
(Instituto de Medicina Experimental. — 
Ciudad Universitaria. — Caracas. D. F.). 
Rosendo Carrasco Formiguera 
Francisco de Venanzi 
Humberto Garcia Arocha 
Marcel Grenier Doyeux 
Augusto Pi Sufier (Jefe) 
Armando Soto Rivera 


SECRETARIO DE REDACCION 
Dr. Ricardo R. Rodriguez 


‘ADMINISTRADORA 
Srta. Josefina Yanguas 


Avda. R. Séenz Pefia 555, Buenos Aires — Argentina 


Suscripcién 
Cada tomo (cuatro nimeros trimestrales) $ 80.— m/n. Exterior: 5 délares 


REPRESENTANTES: 


Brasil: Editora Guanabara, Waissmann-Koogan, Ltda. 


Rua do Ouvidor, 132, Rio de Janeiro. 
EE. UU.: Stechert - Hafner Inc. 


31 East 10th Street, New York 3, N. Y. 


a 
2 
2 
tm 
: 


| 


trastornos 
circulatorios 


para un 
tratamiento 
integral 


_CYCLOSPASMOL ff 


POSOLOGIA 


Dosis media: 3 grageas diarias. 


BROCADES 


N. V. Koninclijke Phormaceutische Fobrieken v/h 
BROCADES - STHEEMAN & PHARMACIA 


BRANDT LABORATORIOS S.A.C. I. 


Distribuidores exclusivos: 


Tucumin 994 Buenos Artes 


| t | q 
)) 
Frascos de 50 grageas de 100 mg. a 

DY 
4 
| 


Serpatonil 


El medicamento 
de la labilidad emocional 


distiende y estimula 
estabiliza el humor 


1-2 comprimidos a 
la mafiana y el mediodia 


Indicaciones: 


Psicastenia, trastornos de las psiconeu- 
rosis 

Abulia, indecisién, pesimismo sistematico 
Depresiones, por ejemplo en la meno- 
pausia y durante el climaterio mascu- 
lino 

Debilitamiento de las facultades de con- 
centracion y asociaciOn, por ejemplo, 
en caso de arterioesclerosis cerebral 
Como auxiliar durante la psicoterapia 
Como complemento del Serpasol en 
ciertos casos de hipertensi6n arterial 


1 comprimido de Serpatonil* contiene 
0,15 mg de Serpasol* y 5 mg de Ritalina* 


*Marcas Registradas 


C IBA 


| 
— 

| 
| 


STECLIN 
| SUSPENSION 


TETRACICLINA CALCICA SQUIBB 


@ suspensiOn acuosa 

lista para tomar - no necesita preparaci6n 
de sabor agradable 

estable 


puede mezclarse con liquidos azuca- 3 
rados, leche, etc. 


e@ especialmente indicada en pediatria 


PRESENTACION 


Frascos con 30 cm*. Cada 5 cm’ (1 

SQUIBB cucharadita) contienen 250 mg de 
tetraciclina. Con gotero de 1 cm* 
para facilitar la administraci6én en 
Jos lactantes 


| 
he a 
4 

pe i } 

i * 


ATOXICO - NO MERCURIAL - UNA TABLETA DIARIA 


DIAMOX, Acetazolamida, ha demostrado ser 
= sumamente efectivo para el tratamiento de la 
tension premenstrual. Flimina el exceso de 


fluidos corporales, produciendo marcada diuresis. 
Las pacientes acusan un aumento de 
bienestar general y un notable alivio de la 
tension. Su sencilla administraci6én por 
via oral facilita un tratamiento efectivo; una 


tableta diaria, administrada 5 6 10 dias antes 
Acetazolamida Lederle del comienzo de la menstruacién o, segian el 
caso, antes del comienzo de los sintomas. 
EL DIURETICO NO MERCURIAL Otras aplicaciones del DIAMOX: Edema cardiaco, 
glaucoma agudo, epilepsia, obesidad y toxemia 
Envases: Frascos con 25 y 50 tabletas. y edema del embarazo. 


Productos Lederle, Inc. 


Sucursal Buenos Aires 
CHARCAS 5051/63 é 
representantes exclusivos de Lederle 
LEDERLE LABORATORIES DIVISION 


’YANAM/IO INTER-AMERICAN CORPORATION 
40 WEST 40> STRECT- NEW YORK 20, YORK 


* MARCA REGISTRADA 


—_— =< q 
4 
3 

1907 | 1957 


ter: »péutica” 
anticoagulante 


LIQUEMINE MARCOUMAR 


Roche Roche 


preparado de derivado cumarinico 
heparina pura Ss por via oral, de accion 
standardizada difusa uniforme 


Roche Roche os 


neutralizante de la he- = vitamina K;, inactivado- 
morragia por sobredosi- SS ra de los efectos de los 
ficacién de la heparina, derivados cumarinicos 
para uso intravenoso 


Liquemine, frasco-ampolla de 26.000 mg de heparina)- Sulfate de Prota- 
mina, ampotla de 5 om* al 1% = comprimidos de 3 mg en fraseo 


Ss IAS“ Ry ‘ 
Ss SSS “SAW SE 
SS 
SX 
WSS WS 
SS SS BAAS SEARS 
Cer. Q arti NS : 
SS SS iis RAW 
2 
“SS 
WN 
SS 
7 


VULCAMICINA 


novobiocina lepetit 


el mejor recurso en la resisteneia bacteriana 


antibidtico de propiedades revolucionarias, 
de particular eficacia en infecciones estafilocécicas 


resistentes a otros agentes de uso corriente 


frasco de 10 comprimidos 2 comprimidos 
de 250 mg cada uno cada 12 horas 


BOLIVAR 332 - 30-0304 - Fabrica y Laboratorios: Av. Cnel. Roca 6254 - Buenos Aires 


sola inyeccion 


como Unico tratamiento 


de muchas infecciones 
comunes 


distrepbencil 


PENICILINA SOLUBLE > PENICILINA RETARDADA > AMBISTRYN 


SQUIBB 


* . 
| 
¥ 
— 
| 
| 
ires 


Revista Argentina de 
Endocrinologi v Metabolismo 


Publicacién de la Sociedad Argentina de Endocrinologia 
y Enfermedades de la Nutricién 


Una revista especializada para todos los médicos 


Publicaci6n trimestral 


Suscripcién anual Administracion: 
P Avda. R. S. Pefia 555 
Argentina $ 100 TE. 33. 5324 


Exterior us. 6. Buenos Aires - Argentina 


CIENCIA E INVESTIGACION 


Patrocinada por la Asociacion Argentina para el Progreso de las Ciencias 


Trabajos originales sobre todas las Ciencias 
fisicas y naturales: Fisica, Quimica, Fisiologia, 

Articulos autorizados Matematica, Biologia, Genética, Botanica, Zoo- 
logia, Geologia, Mineralogia, Cosmografia, An- 
tropologia, Ciencias auxiliares. 


El comentario, firmado por prestigiosos cienti- 
Bibliografia cientifica ficos y profesionales argentinos, de los mejores 
libros editados en el pais y en el extranjero. 


Comunicaciones - Investigaciones recientes - 

Objetivacion de las ciencias - Mundo cientifico 
Secciones permanentes - Organizacidon de la ensefianza y la investiga- 

cion - Los Premios Nobel - El cielo del mes. 


Suscripcion anual (12 numeros): $ 100. — Av. R. S, Pefia 555, Bs. As. 


‘2 ~ 


50 100 250 MIL 


microgramos de vitamina B,, por cm* 


LAS DOSIS EQUIVALEN 


DE LA 
DROGA PURA 


Cajas con 6 ampollas de 1 cm’ (50 y 100 yg. por cm’) 
Frascos ampolla con 10 cm’ (250 yg. por cm’) 


Cajas con 3 ampollas de 1 cm’ (1.000 yg. por cm’) 


Elaborado por: 
LABORATORIOS GLAXO (Argentina) S. A.C. e I. 
4 

México 1661 - Bs. Aires 4 


— 
a 
-VITAMINA B,y CRISTALINA 
cuatro concentraciones para el tratamiento inyectable 
4 
; 


TERAPIA HORMONAL 
SIMPLIFICADA 


Los productos hormonales Organon, en su nuevo solvente 


a) 
b) 
c) 
d) 


e) 


OLEATO DE ETILO 


proporcionan al médico las siguientes ventajas: 


Mayor potencia de la droga. 

Viscosidad reducida — faci! de inyectar. 

Menos dolor e inconvenientes en los pacientes sensibles. 
Eleccién de via de administracién (subcutanea o intramuscular). 
Absorcién lenta — prolongacién del efecto. 


DI-MENFORMON: 10.000 y 50.000 u. i. b. 

D.O-.C.A.: 2 mg.; 5 mg.; 10 mg 

F.P.T. ORGANON: 10 mg.; 50 mg. 

MENFORMON. 10.000 u. i. b. 

PROGESTINA ORGANON: 5 mg; 10 mg.; 25 mg. 
PROPIONATO DE NEO-HOMBREOL: 10 mg; 25 mg-; 50 mg 


N. V. ORGANON - (OSS) - HOLANDA 
ORGANON LABORATORIES LTD. - LONDRES 


QroaNON ARGENTINA S.A. 


QUIMICA INDUSTRIAL Y COMERCIAL 


Sarmiento 643 T. E. 45-6548 Buenos Aires 


Nova 


Editada por la Asociacién Ciencia e Investigacion 


Vol. 7 - N° 2 
1957 


ASOCIACION CIENCIA E INVESTIGACION 
Buenos Aires - Argentina 1 


E 
‘ 
a 
j 


ON THE DYNAMICS OF THE LUNG’S CAPILLARY 
CIRCULATION 
Il. - THE VASOMOTOR CONTROL 


J. GARCIA RAMOS AND P. RUDOMIN Z. 


(Departamento de Fisiologia del Instituto Nacional de Neumologia, 
Tlalpan, D. F. México) 


ys VASOMOTOR control of the pulmonary circulation has been a 
highly debated question. Even if it is widely accepted that sympa- 
thetic and vagal activities produce vasoconstriction or vaso-dilatation, 
respectively, the current view is that vasomotor activity has a very 
small importance under normal condition ('). 

The fact is that the methods of study of pulmonary circulation 
have been until recently inadequate to draw definite conclusions. It is 
generally recognized that the capacity of the vascular bed of the lung 
is such that a several fold increase in blood flowing through may be 
accomodated with only minor pressure changes, thus indicating an 
accompanying reduction in pulmonary vascular resistance due to the 
passive opening of many new vessels. 

Cournand (*) has presented some data in man revealing that follo- 
wing the absence of blood flow through one whole lung there is not an 
increase in the right intraventricular systolic pressure. This means 
that any possible constriction of all the lung vessels functional at that 
moment, that would reduce to one half the blood flow through them, 
would have no more effect than the one seen after pneumonectomy. Being 
this the situation, it is not surprising that this vasomotor mechanism 
seems devoid of practical importance for the physiological or the pathol- 
ogical conditions. The conclusion of Hamilton is widely accepted that 
vasomotor activity in the lung is, under normal conditions, superseded 
by the much more potent mechanical factors. This postulate can be 
considered as true only from the point view of total blood flow. 

In the previous paper of this series (*), the importance of the 
mechanical factors in regulating pulmonary blood flow was empha- 
sized. Recent oximetric observations, however (*), made in the course 
of an analytical study of blood saturation curves gave us evidence of 
the existence of arterial blood oxygen saturation changes which were not 
dependent on corresponding ventilation or cardiac output changes. 
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The blood coming out of the lung is a mixture of that passing through 
the alveolar capillaries and that shunted via the arteriovenous anasto- 
moses. According to the figures of Roughton ("), the time in which the 
blood in the alveolar capillaries is in contact with alveolar air is long 
enough to assure a complete equilibrium with the gas mixture. Our own 
observations (°) showed that there is indeed a good safety margin in 
alveolar ventilation. Based on these data, if the pulmonary ventilation 
is maintained constant, any change in arterial blood oxygen saturation 
has to be the result of a corresponding variation in the proportions in 
which that venous admixture is actually made. Two possible mechanisms 
may account for this variation, either a complex hemodynamic one in 
which piezometric effects might play the main role or a vasomotor 
activity operating in a differential way. 

This last hypothesis would call for the existence of a double vascular 
system in the lung. Any change in arterial blood oxygen saturation 
would mean a corresponding change in the amount of blood in contact 
with alveolar air or, which is the same, an equivalent change in the 
opposite direction in the magnitude of venous admixture. If cardiac 
output, which is the other determining factor, is kept constant or allowed 
to vary in the opposite direction, then a change in saturation would 
indicate either vasodilatation or vasoconstriction in one of those two 
vascular systems. A correlation of these changes with vagal or sympa- 
thetic activity was made, to show that this regulatory mechanism enters 
into play in the normal animal. 


METHOD 


The observations were done on dogs and rabbits, anesthetized with 
pentobarbital (25-30 mg per kg of body weight). In the early experi- 
ments, the chest was opened at the midline and ventilation kept constant 
by an artificial respiration pump of the Starling type. An oximetric 
chamber made of plastic elastic material (Tygon tubing) was _ inter- 
posed on a carotid or femoral artery in the case of the dog. Blood clotting 
was prevented by Heparine injections (2.5 mg per kg, as initial dose and 
half of this amount every thirty minutes). In the rabbit, the oximetric 
determinations were usually made at one of the ears, as in the cli- 
nical measurements. In the late experiments the observations were 
made on animals with the chest closed, with either controlled or spon- 
taneous breathing. In general, the same type of results were obtained 
for both conditions, chest opened or closed, provided the lung ventilation 
was kept constant. For this reason they will not be described separately. 

The oximeter earpiece used was one of the Wood type. Changes 
in the amount of blood through the chamber were corrected by adjusting 
the infrared photocell output at the basal value of saturation. This adjust- 
ment was corrected every time the control saturation level changed and 
was checked very often in the course of the experiment. In some cases 
this possible source of error was eliminated by using an oximetric 
rigid chamber made out of lucite. Both photocell output were fed 
through a Grass Converter-Demodulator, amplified and recorded on an 
ink galvanometer (Grass Electroencephalograph, Model III D). 
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The systemic blood pressure was recorded with a mercury mano- 
meter on a kymograph; pulmonary arterial pressure, with a membrane 
manometer from a cannula usually inserted at the corresponding branch 
going to the inferior left lobe; ventilation, by means of a thermocouple 
(constantan-copper) inserted in the tracheal cannula; respiratory acti- 
vity, as the electromyogram of the diaphragm. An electrocardiogram 

_Wwas usually taken. Those last three records were recorded on the same 
EEG machine. 


Two types of experiments were made: 1) the effects of vagal or 
sympathetic stimulation; and 2), the influence of some cardiovascular 
reflexes. These reflexes were: a) the effects of increasing or decreasing 
the amount of venous return to the heart as in the Bainbridge reflex; 
b) the carotid sinus pressor reflex. The important details of every 
method will be described when presenting the corresponding results. All 
the observations gave essentially the same results at several degrees of 
ventilation, the ventilating gas being air or pure oxygen. In some cases 
cardiac output was determined by the dye injection method, using Evans 
blue and measuring its concentration curve with the same oximeter. 


RESULTS 


A. The effects of vagal or sympathetic stimulation. — In this type 
of experiment, the corresponding nerve, usually one of the vagi or the 
sympathetic trunk central to the stellate ganglion was isolated and 
crushed centrally to the applied stimulating electrodes. The stimuli were 
square pulses from a Grass S4 Stimulator and delivered through a Grass 
Stimulus Isolation Unit in order to isolate them from ground, thus reduc- 
ing its artifact on the records. 
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Fic. 1.— Effects of vagal stimulation. Dog with the chest open. The records are 
from above downwards: E. K. G., arterial blood oxygen saturation, systemic blood 
pressure, A. Between marks, the left vagus was maximally stimulated at 30/sec., 
during 20 seconds, B. The arrows marked h indicate the beginning and end of 
stimulation of the ventricle with a frequency just above that of the basal sinus 
rythm. The v arrows mark the vagal stimulation as in A. The figures placed 
below the E. K. G. tracing are, here and in some of the other figures, the heart 
frequencies per minute at that moment. At the left side of the kymographie re- 
cords are the calibration figures for the blood pressure, 
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Vagal stimulation usually produces, after some latency, a progressive 
increase in blood oxygen saturation (figure 1). The latency and rate of 
increase depends on the frequency of stimulation and somewhat on the 
basal value in saturation. The lower this value, the higher seemed to 
be the effect. This last result is more apparent than real and is due to 
the fact that for the saturation range studied the change is more marked 
when the variations of oxygen partial pressure become low. 

This vagal effect is enhanced if the heart frequency is maintained 
at a constant value by driving the ventricle artificially, thus preventing 
a decrease in cardiac output. In this condition the latency can even 
become shorter (figure 1B). 


t 5 ag ach into right a. 
t WER 
yg. ofter atropine 


Fic. 2.— Effects of acetylcholine injected into the circulation, ahead and below the 
lung’s vascular system. A, injection into right atrium; B, into left awricle; C, as 
in A, but after atropine (0.25 mg/kg). The upper tracing in cach group is an 
E. K. G., the lower is the oxigram. The arrow marks the moment of the injection. 
Opened-chest rabbit. 


Usually there is a residual and greater increase in saturation at the 
end of the vagal stimulation, and for the same animal this is more 
marked the slower was the heart frequency during the stimulation 
period (figure 1A). This increase was regularly followed by a more pro- 
longed decrease, accompanied by tachycardia and a rise in blood pressure 
(figure 1). These last changes were considerably reduced by removing 
both stellate ganglia, and were practically abolished by subsequent remo- 
val of the adrenal glands. 

Acetylcholine had similar effects to those corresponding to vagal 
stimulation. The saturation effects due to a small dose injected into 
the right auricle are predominant over the ones on the heart (fi- 
gure 2A). On the contrary, if it is injected into the left auricle 
the lung effects are very poor and those on the heart more evident 
(figure 2B). Atropine blocked vagal effects as well as those produced by 
acetylcholine (figure 2C). 

Sympathetic stimulation produces a fall in arterial blood oxygen 
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saturation. The effects are proportional to the frequency of stimulation 
(figure 3). Adrenaline reproduces the effects of sympathetic stimu- 
lation. An important observation was that, after the initial depression, 
the respiratory activity of the animal may increase following the corres- 
ponding fall in saturation even at a time when the systemic blood 
pressure is still high (figure 4). All these effects were always in this 
same direction, a fall in arterial blood oxygen saturation, whether they 
were tested under conditions of increased or reduced output of the right 


Fic. 3.— Effects of sympathetic stimulation. Rabbit with the chest opened, Stimula- 
tion electrodes on the left sympathetic trunk below the stellate ganglion. Ma- 
xvimal stimuli applied with the frequency indicated. Each part of the figure has 
two tracings, an BE. K. G. and the oxigram. The arrows mark the beginning and 
end of the stimulation period, F shows, for comparison purposes, the effect of an 
intravenous injection of 10 micrograms of adrenaline, 


Fic. 4.— Effects of adrenaline on the arterial blood oxygen saturation (lower tracing), 

the systemic blood pressure, the respiratory activity (electromyogram of the diap- 
hragm) and the heart frequency. 
Opened-chest dog. Both vagi were previously cut in the neck. The artificial res- 
piration was adjusted to have a little basal activity of the diaphragm. The 
figures above the electromyogram correspond to the respiratory movements per 
minute. 
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ventricle. The cardiac output was increased by the opening of an 
arterio-venous fistula, it was decreased by the partial or the total occlu- 
sion of the inferior vena cava (figure 5). 


B. The interplay between vagal and sympathetic activity. — Section 
of one or both of the vagi produces in animals with the chest closed a 
fall in arterial blood oxygen saturation, sometimes even if the lung 
ventilation was increased. In most cases that fall was not evident, but 


210 246 
left symp stm 30/sec 
210 204 216 
t 4 inf vena cava occluded 
210 246 
t 4 A-8 
Fic. 5. — Effects of sympathetic stimulation in conditions of reduced cardiac output. 


Opened chest rabbit, atropinized (0.25 mg per kg). Each oxigram corresponds to 
an E. K. G. tracing. A, between the arrows the left sympathetic trunk was stimu- 
lated with the frequency marked. B, shows the effects of occluding the inferior 
vena cava for the same period of time. C, both procedures were applied. Note that 
the fall in saturation was even more pronunced in C than in A. 

The increase in height of the fast E. K. G. potentials, during the occlusion of the 
vena cava, is an artifact due to the altered position of the heart when pulling the 
thread around the vein. 


it can be shown that the total respiratory activity increased above the 
basal value. 

If the vagi are intact, sympathetic stimulation or injected adrenaline 
may show small and irregular responses (figures 6B, and 7B). After 
double vagotomy the effects are very clear and with the same temporal 
course as described for most of the observations on opened chest animals 
(figure 6C). The vagal component in the saturation responses to adre- 
naline is greater with large doses of this substance, as in the usual 
observation with the heart (figure 7). 

Acetylcholine gives also small and irregular responses on the animal 
with innervated lungs. In general, the activity of the antagonistic 
system, when either vagal or sympathetic action takes place, is more 
evident when the conditions of the preparation are good. In opened-chest 
animals, or in any other condition in which blood pressure is low, such 
interplay or antagonism becomes less evident. 
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Fic. 6.— Effects of adrenaline. The irregular oximetric changes become regular 
after double vagotomy. Dog, closed chest. Left part of the figure, from above 
downwards: ventilation (thermocouple in the tracheal cannula, E. K. G. and 
oxigram. At the right are the corresponting systemic blood pressure kymographic 
records on about the same time scale. Adrenaline (20 micrograms) was injected 
at the momeut marked by the interruption of the E. K. G. 

A, Animal breathing spontaneously, saturation changes due to adrenaline effects 
are superimposed with those due to changes in ventilation. 

B, ivith the ventilation controlled by the artificial respiration pump. Vagal acti- 
vity is clearly shown on the cxigram and the E. K. G. 

C, The same as before, shortly after bilateral vagotomy. 


Fic. 7.— Vagal action complicating the effects of adrenaline injections. Dog, closed 
chest, artificial respirat'on. A, at the arrow 10 micrograms of adrenaline were 
injected intravenously, the vagal component of the response was very small, B, 
after 20 micrograms of adrenaline, the vagal activity was sufficient to practically 
cancel out adrenaline effects on the lung vessels. 


C. Changes of saturation in some cardiovascular reflexes. — The re- 
flexes mainly studied were the changes following the same maneuvers that 
elicit the Bainbridge reflex. The two conditions were studied, when 
decreasing, and also when increasing the venous return. A decrease 
in venous return was produced by occluding the inferior vena cava. The 
increase was induced by the opening of an arteriovenous fistula. 

Let us start with the description of the effects produced when 
decreasing the venous return. As figures 8 and 9 show, after some 
latency the blood oxygen saturation begins to rise and tends to reach a 
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Fic. 8.— Effects of occluding the inferior vena cava before (A) and after (B) 
double vagotomy. Dog with chest open. The upper record is the oxigram, the 
corresponding systemic blood pressure tracing. C, shows the change in satura- 
tion when shifting the animal’s ventilation from air to pure oxygen, it represents 
a change of about 8 per cent in saturation. 


Fic. 9.— Saturation changes produced by occlusion of the vena cava before and 
after denervation of the lung. Dog, opened chest. Ventilation maintained constant 
(records noi shown). Above, control records obtained before denervation. A 
after removirg both stellate ganglia. B, after double vagotomy plus the tying 
off both adrenal glands. Heart frequency figures 


above the corresponding 
tracings. 


fixed level. If at that moment the vena cava is reopened, there is a 
further increase in saturation, then a rapid fall which is prolonged 
for one or two minutes. The entire picture is very similar to that of the 
response to vagal stimulation. 

The effects produced when increasing the venous return by the 
opening of an arteriovenous fistula revealed also some changes in the 
pulmonary vascular bed. The opening of the fistula produced an initial 
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decrease in blood saturation, usually followed by an increase. If the 
innervation of the lung is intact, there is also a residual fall (figure 10). 
These changes may be attributed, first, to a sympathetic, then to a 
subsequent vagal activity, and thirdly to a residual combined sympathe- 
tic and adrenal activities. This because they are affected in a differential 
way by the corresponding nerve sections or adrenalectomy. 

The response to carotid occlusion is also complex and usually oscilla- 


arteno-venous fistula opened 


lic. 10.— Effects of the opening of an artificial arteriovenous fistula of the femoral 
vessels. Dog, opened chest. Systemic blood pressure above, oxigram in the 
middle. The signal marks below indicate the period of time the communication 
was opened, 


282 295 295 290 276 
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Fic. 11.— Effects of common carotid occlusion. Rabbit, closed chest. The arrows 
mark the time during which both common carotids were occluded. A, before, and 
B, after double vagotomy. 


tory in character. The sympathetic activity, or better the decrease in 
blood oxygen saturation, predominates, particularly when both common 
carotids are occluded simultaneously. After bilateral vagotomy this 
fall in saturation becomes the more evident change (figure 11). 


DISCUSSION 


1. The value of the method. —The measurement of the arterial 
blood oxygen saturation can be considered as a direct sampling of the 
blood coming out from the lungs, since there is no appreciable oxygen 
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exchange at the pulmonary veins, or in the left auricle or the left ven- 
tricle. It is well established that blood from the alveolar capillaries is 
in complete gaseous equilibrium with alveolar air (*,"). Therefore, if 
alveolar ventilation is kept constant, any change in blood oxygen satura- 
tion will be the result of a change in the number of open, or active, 
alveolar capillaries. This number being greater, the less will be the 
proportion of the venous admixture. 

Two are the factors which can change the number of open capil- 
laries: a) the total amount of blood flow, and b) the rate of that flow. 


Fig. 12. — Effects of occlusion of the vena cava on the vascular sy tems of the lung, 
under different conditions of vessel tone. Dog, opened chest. Animal with 
double stellectomy and atropinized. 

A, control. B, after 50 micrograms of adrenaline, as soon as the systemic 
blood pressure reached the control level, the vena cava occlusicn was tested 
again. 


These two factors depend on two possible mechanisms: a passive one 
depending closely on the output of the right ventricle, the other depends 
on vasomotor activity. 

The effects of varying the total amount of blood flow are the 
passive dilatation of vessels when this flow is increased, and the change 
in the opposite direction when it is diminished. One can expect these 
changes when the output of the right ventricle increases or decreases. 

Changes in rate of flow through the main vessels of the lung may 
affect the number of open capillaries by means of a piezometric effect 
or Venturi action. This mechanism was shown to be present in the 
pulmonary vascular system (*), and it acts in the opposite direction 
of the previously mentioned factor. An increase in total flow usually 
means an increase in rate of flow and a corresponding decrease in pres- 
sure inside the collateral channels which are the alveolar capillaries. 
Thus both factors tend to cancel each other. The relative importance 
of every one of them is difficult to ascertain. It must vary with the 
actual amount of blood contained within the lung vessels, and with 
the degree of stretching (tone) of the vessels themselves (figure 12); 
compare this figure with figures 8B and 9B. 

The control of these passive changes can only be done by com- 
paring, in the same animal, the changes to a determined maneuver 
with those to the same situation after partial or total denervation and 


PULMONARY CAPILLARY CIRCULATION 53 


removal of the adrenal glands. In those cases the hemodynamical con- 
ditions are about the same, and the results can be quite different 
(figures 6, 8, 9 and 11). 


There are some examples of changes in arterial blood oxygen 
saturation in which the mechanical factors can be reduced to a min- 
imum, e. g., vagal stimulation with constant cardiac output, as in 
figure 1B. The residual changes that take place when all hemody- 
namical changes are over, and the lack of relation between the saturation 
change and the hemodynamical one, are also in support of the idea 
that the changes are due to active vasomotor effects. Furthermore, the 
changes of arterial blood oxygen saturation due to vagal or sympathe- 
tic activity may occur when the total blood flow through the lung 
clearly changes in the opposite direction. For example, sympathetic 
stimulation or small doses of adrenaline are known to produce increased 
cardiac output. This increase was measured in some of our observations 
by the dye injection technique. As figure 5 shows, the same type of 
effect is produced by sympathetic stimulation during conditions of 
reduced blood flow through the lung. The same can be said of this 
effect when it occurs with cardiac output increased by the opening of 
an artificial arteriovenous fistula. 


Further evidence of the significance of saturation variations as 
an index of vasomotor activity is the good correlation of these variations 
with the vagal or sympathetic influences, as it is shown by the heart rate 
changes occurring simultaneously. 


It is well known that the hemodynamical conditions are different 
in animals with open or closed chest. However the results obtained 
were not essentially different in both cases. The only difference, as 
noted above, was that saturation changes in the opened chest prepara- 
tion are more evident, and the effects of adrenaline or acetylcholine 
similar to those in the denervated lung. 


The experimental conditions in the present observations might be 
also complicated with the possible alteration in the caliber of bronchi 
produced by the muscular effects due to vagal or sympathetic activity. 
Even if breathing is controlled by an artificiel respiration pump, there 
is the possibility that a bronchoconstrictor effect might reduce the 
value of alveolar ventilation or viceversa. It is known that vagal action 
or acetylcholine have this constrictor effect and sympathetic activity 
or adrenaline a dilator action. Vagal discharges will reduce and sym- 
pathetic discharges will increase alveolar ventilation through this 
mechanism. These changes will affect the blood oxygen saturation in 
precisely the opposite direction as the one recorded. On the other hand, 
bronchomotor changes do not seem to be of significance, since the 
results obtained were the same when the total ventilation was reduced 
or when the animals were ventilated with pure oxygen. In this last 
case any change in the caliber of the bronchi has to be obscured 
because of the high oxygen tension always present in the alveolar sacs. 

It can be concluded, therefore, that the saturation changes due to 
the vasomotor activity of the lung vessels are the most prominent ones 
under the different experimental conditions studied. The passive 
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vascular changes due to hemodynamical variation in the pulmonary 
circulation are present but only become of importance when those 
hemodynamical variations are of relatively great magnitude. In most 
cases, the change in pulmonary arterial pressure is small, there is a 
rise with vasoconstriction and a fall with vasodilatation, although, 
many times, it can be obscured or even reversed due to the variations 
in cardiac output. 

Another possible source of error might depend from a change in 
the normal relations between the bronchial and the pulmonary circul- 
ation. This seems a remote possibility, it would be necessary to admit 
that the variations in the proportion of venous admixture result from 
changes in the amount of blood passing from the bronchial to the 
pulmonary vascular system. It is not easy to see how this could be 
accomplished. According to the experimental results, the fall in arterial 
blood oxygen saturation under sympathetic stimulation for example, had 
to be produced by an increase in the amount of venous blood drained 
from the bronchial vessels to the pulmonary veins, or less likely, by a 
decrease in the magnitude of a shunt existing between bronchial arteries 
and pulmonary veins. 


2. The importance of the nervous control of the pulmonary cir- 
culation. — The present data do not only support the fact that there is 
a vasomotor control of the pulmonary circulation, which has_ been 
recognized almost universally, but emphasize its importance for the 
lung as a gas exchange organ. We are aware that, as a regulating 
mechanism of total flow in a vascular bed of low peripheral resistance 
interposed between the right and left heart, this vasomotor control can 
properly be considered of little significance. Jf it is realized, however, 
that the passive variation in blood flow must be reflected on the lung 
capillaries, so modifying the degree of perfusion of the alveoli, then the 
necessity of a vascular control becomes apparent. 

The experimental data strongly suggest that both the vagal and 
sympathetic systems maintain a constant tonic activity, and that any 
change induced in the pulmonary circulation, whether passive or active, 
will tend to be immediately compensated by the action of the antagonistic 
system (figures 6, 7, and 10). The respiratory function of the lung is 
thus protected. It is important to note that the antagonism between 
the vagal and sympathetic activities was more prominent in the animals 
with closed chest, in which the conditions are more nearly the normal 
ones. This might explain why it has been difficult to find clear evidence 
of the nervous control of the pulmonary circulation in the intact 
animal. (*). 

Our results are not sufficient to draw definite conclusions with 
regard to the afferent path of the reflex vasomotor adjustment of the 
lungs. The similarity of the changes with those occurring simultaneously 
in the systemic circulation, as judged by the blood pressure variations, 
suggest that for the pulmonary vasomotor control, the same receptors 
and afferent pathways are involved as in the systemic blood pressure 
control. There are cases, however, in which there is not a close agre- 
ement. Very often the changes are quantitatively different, or they are 
clearly out of phase. with each other. This, and the oscillatory nature 
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of the responses, strongly suggest that the adjusting mechanism depend 
on receptors present in the lung vessels themselves. There is anatomic- 
al (°) as well as physiological evidence for the existence of these 
receptors (*, 

3. The existence of a double vascular system in the lung. — The 
observed changes in arterial blood oxygen saturation indicate clearly 
that the proportion of the blood going through alveolar capillaries 
varies with respect to the total amount of blood flowing through the 
lung. Since we have concluded that passive changes are not of great 
significance, and that an important role could be attributed to vasomotor 
activity, then we may state that this vasomotor mechanism acts in a 
differential way. In other words, the existence of two vascular systems 
in the lung has to be admitted. 

One of them is the one which we have been calling the “respira- 
tory” vessel system, the other would be the one governed by the relative 
discharge of the two ventricles, this is the same that has been identified 
by some as constituting a blood depot ("*, '’, *). 

This situation might explain why nerve stimulation or drug effects 
can give only insignificant results the more near is the animal from 
the normal conditions. If the capacity of the “respiratory” vessel system 
is a fraction of the total capacity of the vascular bed, this would be 
enough to explain why the vasomotor changes are more evident when 
the blood pressure of the preparation, or the amount of perfusing 
fluid, are low. This fact, pointed out by Hamilton (*), was used by 
him in support of his objections to the significance of the nervous 
control of the pulmonary circulation. 

It is not enough to postulate the existence of a double vascular 
system in the lung. Our results can only be interpreted if it is assumed 
that the vasomotor control is limited or present in greater proportion 
on the “respiratory” vascular system. 

4. Physiological and clinical implications. —If the nervous control 
of pulmonary circulation regulates, as this paper tends to show, the 
amount of blood flowing through alveolar capillaries, it has to have 
an influence over the fluid exchange. Lymph production and reab- 
sorption are balanced under normal conditions. Pulmonary edema could 
be the result of an alteration of this balance. 

It is well known that edema of the lung is easily formed in vagoto- 
mized animals, also that edema can be produced by stimulation of some 
regions in the central nervous system. The underlying mechanisms have 
been difficult to understand. On the light of the present observations 
they find a reasonable interpretation. 

It is convenient to emphasize that the order of magnitude of the 
saturation changes is such to make the vascular changes of significant 
value. As figures 7, and 9 to 12, show, the observed variations in 
arterial blood oxygen saturation can be greater than 10 per cent. 


SUMMARY 


In anesthetized dogs and rabbits, either with the chest open or 
closed, a study was made of the changes in arterial blood oxygen satu- 
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ration while maintaining constant the pulmonary ventilation and con- 
trolling the cardiac output. 

Changes in blood saturation, under these conditions, are due to 
variations in the number of active alveolar capillaries and are dependent 
on vasomotor changes. The effects of vagal or sympathetic stimulation, 
and those of injected acetylcholine or adrenaline were confirmed. It is 
shown that the vascular reactions tend to maintain the proper blood 
flow through the alveolar capillaries, even in the case in which the total 
blood flow through the lung varies in the opposite direction. 

The results support the idea of the existence of two vascular sys- 
tems in the lung, one under the nervous control, which is called the 
“respiratory” system, the other governed by the relative discharge of 
the two ventricles and constituting a kind of blood reservoir. The 
possible importance of the alterations of this reflex control on the 
development of lung edema is noted. 


RESUMEN 


En perros y en conejos anestesiados, con el torax abierto o cerrado, 
se estudiaron los cambios en el grado de saturaciOn de oxigeno de la 
sangre arterial, mientras era mantenida constante la ventilacién pulmo- 
nar y controlado el gasto del corazon. 

En estas condiciones los cambios en el grado de saturaci6n son con- 
siderados como representando variaciones en el numero de capilares 
alveolares activos. Estos cambios dependen de actividad vasomotora. Los 
efectos vasculares de la estimulacion del vago y de las fibras simp&ticas 
fueron confirmados, asi como los resultantes de las inyecciones de acetil- 
colina o de adrenalina. El] papel fisiologico de estas reacciones vascu- 
lares seria el de mantener la irrigacién apropiada de los alvéolos pul- 
monares, aun en aquellas condiciones en las que la cantidad total de 
sangre que pasa por el pulmon pudiera variar en la direccién opuesta. 

Los resultados obtenidos apoyan la idea de la existencia de dos 
sistemas vasculares en el pulmén. Uno de ellos estaria bajo el control 
del sistema nervioso: seria el sistema “respiratorio”. El] otro es el que 
estaria gobernado por las descargas relativas de los dos ventriculos 
y constituiria un deposito o almacén de sangre. Se indica la posible 
importancia de las alteraciones de este control reflejo sobre la aparicion 
de algunas formas de edema pulmonar. 
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EFFECT OF INSULIN ON THE ADRENAL GLAND 
OF THE TOAD * 


C. E. RAPELA AND MARIA F. GORDON (**) 


(Instituto de Biologia y Medicina Experimental, Costa Rica 4185, Buenos Aires) 


i Wye stimulating effect of insulin on the adrenal cortex has been de- 
monstrated in various species and in man (Gershberg and Long, 
1948; Vogt, 1951; Bliss and col., 1954). It has been demonstrated in mam- 
mals that the stimulating action of insulin on the adrenal cortex is mediated 
by the hypophysis and the secretion of epinephrine as a response to hypo- 
glycemia, but Miller and Riddle (1941, 1942) observed hypertrophy of 
adrenal glands in hypophysectomized pigeons treated with insulin. 

The effect of insulin on adrenal catechols has been studied in mam- 
mals and birds. In all species studied, insulin produced a marked increase 
of the secretion of adrenal catechols (Houssay and col., 1924; Cannon and 
col., 1924; Dunner, 1954) and depletion of these hormones in the adrenal 
medulla, predominantly of epinephrine in the majority of species (Burn 
and col., 1950; Hékfelt, 1951; Outschoorn, 1951; Udenfriend and col., 
1953; Hillarp and H6ékfelt, 1954; West, 1951). 

These experiments have been carried out in order to study the action 
of insulin on the epinephrine and norepinephrine content of the adrenal 
gland of the toad. The effect of insulin on the catechol content was scarce; 
but ponderal changes of the adrenal gland and histological modifications 
of the adrenocortical cells of intact and hypophysectomized animals treat- 
ed with insulin were observed. 


MATERIAL AND METHODS 


Experiments were done during the summer months, using adult, male 
toads (Bufo arenarum Hensel), of 70-190 g of body weight. The animals 
were kept in the laboratory, in wire cages. in surroundings saturated with 
humidity and fasted during 2-3 weeks since their capture until the 
beginning of each experiment. 


(*) This investigation was supported in part by a grant of the National Ins- 
titute of Arthritis and Metabolic Diseases, National Institute of Healt, Bethesda, 
Md, U.S.A. 

(**) Scholar of the “Fundacion Ernesto Santamarina”. 
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The animals were distributed in such a manner that the means of 
their body weights were similar in the different groups. 


Intact toads: Crystalline insulin (Armour or Farmaco) 20 Units por 
100 g of body weight was injected into the dorsal lymphatic sac of 300 
toads. Sixty controls were injected with NaCl 0,6 %. In the first ex- 
periments the insulin used contained cresol as a preservative. Its effect 
was equal to the action of insulin free of preservative used in later ex- 
periments. 


ADRENALS (mg) 


BODY WEIGHT (g) 
Fig. 1. 


The toads were sacrificed at different times after the insulin in- 
jection. Immediately 0.2 ml of blood were drawn from the heart. The 
adrenal glands were dissected and weighed on a torsion balance (pre- 
cision + 1mg). Histological studies of the adrenals were performed on 
material fixed in Helly’s fluid and coloured with hematoxilin-eosin. The 
epinephrine and norepinephrine content of the adrenal gland was measur- 
ed by the colorimetric method of v. Euler and Hamberg (1949), extract- 
ing the catechols with 5 % trichloracetic acid. Glycemia was measured by 
the method of Somogyi and Nelson, after precipitation of proteins with 
copper sulphate and sodium tungstate. 

The weights of the adrenal glands were corrected with respect to 
body weight, referring the weight of each gland to the theoretical weight 
corresponding to 100 g body weight. The correction factor was calculated 
using the regression between body weight and adrenal weight, established 
in 77 intact control toads, weighing between 70 and 190g, sacrificed at 
the time the experiments were done (Fig. 1). 


Hypophysectomized toads: A hundred and thirty animals were hypo- 
physectomized by the pharyngeal approach. On the third day after the 
operation crystalline insulin, 20 U/100 g body weight, was injected into 
the dorsal lymphatic sac of 100 animals. Thirty controls were injected 
with NaCl0.6 %. The plan of the experiments, and the techniques used 
were the same as those described for intact animals. 
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RESULTS 


1. — Blood sugar response of intact toads. 


Blood sugar was measured at different times after the injection of 
insulin (20 U/100 g body weight). The blood sugar curve presented two 
minimum, with an intermediary partial recovery, and a late moderate 
hyperglycemia. 


TABLE I 


Action of insulin on the bloods sugar and adrenal weights of male toads 
(20 units/100 g body weight) 


M M M 
body adrenal fadrenal weight M 
Group of | weight weight mg/100 g body] blood-sugar 
toads g mg weight mg/100 ml 
Non injected controls 77. | 128 28.8 239 + 0.2 30.9 0.6 
Insulin 30” a. | 134 30.1 244 = 22 | 36.4 + 3.5 
lh 19 132 28.9 234 = O38 .| 166 + 12 
1 h 30” 16 | 130 31.4 t 16 
2h | 15 | 125 | 30.3 | 25.9 + 1.0 | 9.6 + 08 
38h 128 30.2 24.0 + 0.9 = 
5h | 27.4 | 220 +12 | 90 + 18 
” 7 h 30” 15 | 126 27.7 244 > 18.) 138 + 12 
10 h 7 | i129 35.4 
24h 25 | 129 | 34.1 28.2 + 08 | 20.4 Be 
48 h 20 | 124 | 26.2 21.9 = 05 | 5.5 0.5 
72 h 23 124 30.3 249 0.8 | 195 = 12 
96 h 14 | 134 SAS | 278 = 3.7 | 228 + 2a 
120 h 14 | 130 S80 | 260 295. = 40 
144 h 137 37.0 30.1 22 | = is 
168 h 125 | 29.9 250 = 13 | 4.7 3.0 
192 h S| 127 | 363 > 23. 58 


M = Mean; + = Standard error 


One hour after the injection of insulin there was a blood sugar fall of 
40 “%, which continued until the third to fifth hour when the blood sugar 
was less than 30 “ of its initial level. Between the 7th and 24th hour a 
partial recovery occurred, reaching 65 “% of the control level. This partial 
recovery was followed by a second fall of blood sugar, descending at the 
48th hour to a minimum, less than 20 % of the normal values. From this 
moment on, a slow progressive recovery of blood sugar began, attaining 
normal values only on the 5th day, followed by moderate hyperglycemia 
from the 6th to the 8th day after injection. (Table 1, Fig. 2). 

The symptoms of hypoglycemia: hyperexcitability, clonic and tonic 
convulsions, asthenia, coma and death, were not observed during the first 
fall of blood sugar. The first convulsions occurred between the 8th and 
24th hour, more frequently between the 25th and 48th hour. The dose of 
insulin administered caused convulsions in the great majority of toads, 
and a mortality of 30%. Death occurred between the second and fourth 
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day after insulin injection, that is, coinciding with, or posterior to the 
second minimum of blood sugar. 


2.— Adrenal weights and blood sugar. 
a) Intact toads. 


Table 1 represents the average value of blood sugar, real adrenal 
weight, and theoretical adrenal weight obtained at different times after 
insulin injection, in five experiments. The theoretical adrenal weights 
were calculated for 100g body weight, using the regression represented 
in Fig. 1. 


ADRENALS _. Injected 
mg/100g Dw _— Controis 


20| 


GLYCEMIA 
mg/iI00c¢ 


40) 


30} 


HOURS AFTER 20U INSULIN/1009 bw. 


Fic. 2. 


From the seventh hour after the administration of insulin, adrenal 
weights experimented changes simultaneously, and in the same direction 
as the modifications in blood sugar (Fig. 2). The weight of the adrenals 
increased between the 7th and 20th hour and was diminished 48 hours 
after the injection of insulin. Between the third and seventh day the 
adrenal gland of treated toads were heavier than the controls. 

The correlation index between the two variables, blood sugar and 
adrenal weight, was calculated for the values obtained between 5 and 96 
hours after insulin injection, considering data obtained in 128 animals 
(R = 0.1745; P = 0.05). 

b) Hypophysectomized toads. 

In three experiments hypophysectomized toads were injected with 
insulin (20 U/100 g body weight), three days after the operation. In two 


of these experiments, an increase of adrenal weight was observed between 
the 10th and 25th hour. 


3. — Histology. 

Microscopic study of the adrenals of intact and of hypophysectomized 
toads, revealed a correlation between the observed ponderal changes and 
histological findings. Between the 8th and 36th hour after insulin injec- 
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tion, when the glands were heavier, a marked increase in cell size and 
vacuolization (lipoids) of adrenocortical cells was observed. Forty eight 
hours after insulin injection a marked decrease of cell size occurred, and 
vacuolae were scarce and small (Fig. 3). 


Fic. 3.— Action of insulin (20 U/100q body weight) on the adrenal glands of intact 
male toads. 1) Intact controls, 2) Ten hours after injection. Cribriform aspect 
of cytoplasm of the corticoadrenal cells, due to abundance of medium sized 
vacuolae, 3) Forty eight hours after injection. Decrease in size of cortical cells. 
Homogeneous or finely granular aspect of cytoplasm. Vacunolae scarce and 
small, H, E. x 1080, 


Hypophysectomized toads injected with insulin showed qualitatively 
similar but less intense histological changes of the adrenocortical cells, 
than intact, insulin treated animals (Fig. 4). 
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4. — Epinephine and norepinephrine content of adrenal glands. 


In spite of the marked hypoglycemia, the catechol content of adrenal 
glands changed scarcely after the injection of insulin. The epinephrine 
and norepinephrine content of the glands was somewhat higher than 
control values until the 24th hour after insulin administration. Between 


Fic. 4.— Action of insulin (20 U/100g body weight) on the adrenals of hypophy- 
sectomized male toads. 4) Hypophysectomized controls. 5) Ten hours after 
injection. Cribriform aspect of cytoplasm of the corticoadrenal cells, due to 
abundance of medium sized and big vacuolae. 6) Forty eight hours after injec- 
tion. Decrease in size of cortical cells, homogeneous or finely granular aspect 
of cytoplasm. Vacuolae scarce and small. H. E. x 1080. 


the 2nd and the 5th day a slight, 15 % decrease of the total catechol 
content was observed. Norepinephrine decreased 20 % and epinephrine 
10 ‘.. These changes were not statistically significant (Table II). 
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The adrenal glands of intact toads are very rich in catechols, they 
contain approximately three times more than the rat’s adrenals, express- 
ing the catechols in g/body weight. 


The hypoglycemic action of insulin has been observed in the toad by 
Houssay and col. (1923 and 1924), who described the great resistance of 
this animal to insulin and the late appearance of hypoglycemia and con- 
vulsions. Smith (1953) studied the blood sugar of Rana temporaria at dif- 
ferent times after insulin injection, and observed that although hypo- 
glycemia exists already at the 5th hour after injection, symptoms appear 
much later, between the 24th and 48th hour. Our experiments confirm 
these results with respect to the early existence of hypoglycemia and late 
appearance of symptoms. This apparent lack of correlation between the 
blood sugar level of the first hours and the appearance of convulsions is 
interesting: in our experiments the blood sugar was significantly lower 
between the third and fifth hour than 24 hours after insulin injection. 
However, none of the animals presented symptoms before the 8th hour 
and in the majority of animals convulsions were observed only after the 
24th hour. It is yet to be established whether it is the duration of hypo- 
glycemia rather than its intensity that determines the appearance of con- 
vulsions in the toad; whether the appearance of convulsions could have 
caused the transitory recovery of blood sugar 24 hours after injection and 
also whether there exists a functional correlation between the beginning 
of convulsions and the corticoadrenal modifications observed. 


The changes in blood sugar on one hand and the simultaneous and 
parallel modifications of adrenal weight and histology on the other sug- 
gest the existence of a functional correlation between the two phenomena. 
A possible hypothesis would be that insulin or hypoglycemia stimulate the 
adrenal cortex, and that the resulting increase in glucocorticoid secretion 
caused the transitory recovery of blood sugar. Changes of sensibility to 
insulin (Masson 1941) and to prolonged starvation (Selye 1940) in rats 
have been explained by a similar mechanism. 


Glucagon contamination of insulin could explain the first transitory 
rise of blood sugar. This hypothesis is not probable because of the late 
appearance of the blood sugar increase (8-24 hours after injection). 


It is of interest to establish whether the transitory rise of blood sugar 
after insulin injection and the simultaneous ponderal and microscopic 
modifications of the adrenals are mediated by the hypophysis, or whether 
they can be observed in the absence of this gland. Miller and Riddle 
(1941) observed corticoadrenal hypertrophy in hypophysectomized in- 
sulin treated pigeons. In our experiments the weight increase of the 
adrenals and the transitory rise of blood sugar 9 to 24 hours after insulin 
injection was less marked in hypophysectomized toads than in intact 
insulin treated animals. The histological changes of the adrenocortical 
cells observed 10 hours after insulin administration were qualitatively 
similar though less intense in hypophysectomized toads than in insulin 
treated intact animals. These findings suggest that insulin or hypo- 
glycemia exerts a direct extrahypophysary action on the corticoadrenal 
tissue of the toad. 


a 
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Preliminary experiments indicate that insulin itself and not hypo- 
glycemia is the main factor causing adrenal weight increase in intact 
toads, contrarily to observations made in mammals (Gershberg and 
Long, 1948, Vogt 1951). Simultaneous injections of insulin and glucose, 
which maintained the toads normo-or hyperglycemic produced weight 
increase of their adrenals. Also, injecting increasing doses of insulin, 
greater and more prolonged weight increase of the adrenals was observed, 
while the intensity and duration of hypoglycemia was practically the same 
with the different doses used. 

While insulin administration caused marked changes in the adreno- 
cortical cells of the toad, the catechol content of the adrenals varied very 
little. It is worth noticing that insulin was not effective in producing 
catechol depletion of the toad’s adrenals, though the doses administered 
were high and caused intense symptoms of hypoglycemia. Contrarily in 
mammals and birds (Burn and col., 1950; Hoékfelt, 1951; Outschoorn, 
1951; Udenfriend and col., 1953; Hillarp and Hékfelt, 1954; West, 1951) 
insulin produces marked depletion of catechols of the adrenal medulla, 
which varies between 50 and 80 %. 


SUMMARY 


The effect of insulin. (20U/100g body weight) on blood sugar, 
weight, histology and catechol content of the adrenal glands of the toad, 
Bufo arenarum Hensel, was studied. The following changes were 
observed: 


1) An initial fall of blood sugar occurred 1 to 5 hours after injection, 
followed by partial recovery. A second fall of glycemia was observed 
between 24 to 48 hours. About 72 hours after insulin injection, the blood 
sugar started to increase slowly, reaching normal levels on the 5th day. 
Convulsions were observed between 24 to 48 hours, but not during the 
first hypoglycemia (1 to 5 hours). 

2) The weight of the adrenals increased between the 7th and 20th 
hour and was diminished 48 hours after the injection of insulin. Between 
the 3rd and 7th day the adrenal glands of treated toads were heavier than 
the controls. 

3) Size and vacuolization (lipoids) of the corticoadrenal cells were 
increased between 10 and 24 hours, when the glands were heavier. Forty- 
eight hours after insulin administration, decrease of size of cortical cells 
and absence of vacuolization were observed. 

4) Hypophysectomized toads injected with insulin showed qualita- 
tively similar, but less intense histological changes of the adrenocortical 
cells, than intact insulin treated animals. 

5) No significant changes of the epinephrine and norepinephrine 
content of the adrenal glands were observed after insulin administration. 
These findings are opposite to those observed in mammals and birds. 


We are most grateful to Dr. Adolfo F. Cardeza for the realization of the histo- 
logic studies, to Mr. Jorge Cordero Funes for the orientation of the statistical 
analysis, and to Miss Lydia Roccatagliata for her technical assistance. 
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EFFECT OF GONADOTROPHINS ON THE BLOOD 
PRESSURE OF THE DOG 


E. M. KRIEGER AND A. PEREIRA * 
(Instituto de Fisiologia Experimental, Faculdade de Medicina, Porto Alegre, Brasil) 


( ‘ONADOTROPHINS —serum and chorionic— produce an evident pressor 

* effect in the rat with reduction of the renal mass (‘). This im- 
portant observation led to verify the effect of gonadotrophins on the 
blood pressure of the dog. 


MATERIAL ‘AND METHODS 


Normal dogs and dogs with reduced renal mass and moderate 
hypertension were used, weighing 11 to 23 kgs and fed a mixed diet. 
Reduction of the renal mass was obtained by partial constriction of the 
left renal artery, followed two weeks later by right nephrectomy. 

Treatment was started only three or four months after the last 
operation and several blood pressure measurements which permitted to 
obtain basic values in well trained animals. 

Equal quantities of serum and chorionic gonadotrophin were injec- 
ted subcutaneously. One of the control dogs presented a reaction in the 
place of the injection from where 50 ml of bloody serum liquid were 
removed. In another, a female dog with reduced renal mass a decidual 
proliferation was observed in one of the surgical scars (3 months), some 
days after starting injections, with an abundant hemorrhage causing 
presumably the death of the animal. This animal was not included in 
this series. 

Blood pressure was measured by puncture of the femoral artery 
with a needle connected to a Tycos manometer, daily calibrated with a 
mercury manometer in recumbent, unanesthetized and apparently calm 
animals. 


* Scholar of the “Comissao de Aperfeicoamento do Pessoal de Nivel Superior” 
(CAPES), Brasil. 
Present address: Cadeira de Fisiologia, Faculdage de Medicina de Santa Maria 
Brasil. 
** Serum gonadotrophin: Gonadotrophyl. 
Chorionic gonadotrophin: Gonacoryl. 
(Kindly supplied by the Silva Araujo Laboratories; Roussel, S.A., Brazil.) 
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TABLE I 
a) first administration of the drug; b) second administration 3 to 4 months after 
the first. 
Average 

blood pressure Duration 
sex mm Hg treatment U 

Before During days eraey y 

treatment 

1 H 139 141 14 100 9 

200 5 

2 H 145 143 : 89 50 27 

100 12 

150 139 : 23 50 10 

100 8 

200 5 

3 H 140 130 : 40 50 27 

100 13 

: 22 50 9 

149 152 100 8 

200 5 

4 M 169 148 9 200 9 

5 M 145 151* 39 50 27 

100 12 

6 M 142 136 23 50 9 

100 9 

200 5 

7 M 127 125 ; 39 50 27 

100 12 

24 50 10 

1306 120 100 9 

200 5 

Controls 8, 9 & 10 M — 118 39 50 27 

100 12 

Controls 11,12&13 H — 116 39 50 27 

100 12 


* After 2 months, 170mm Hg. 
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RESULTS 


Observations were completed in 7 dogs with reduced renal mass 
(4 males and 3 females) and 6 controls (3 males and 3 females). Table I 
shows the basal pressures of dogs, doses and days of administration of 
gonadotrophins. Controls number 8 to 13 were grouped in 2 lots: males 
and females. Animals 3, 6 and 7 were reinjected 3 to 4 months after the 
first administration of the drug. The dose of 50 U/kg/day was first 
established in accordance with the results previously obtained in rats but 
it was increased until reaching 200 U/kg/day. 

No significant changes were observed in the blood pressure of the 
animals, measured every three days. Dog n° 4, male and showing the 
highest blood pressure level, presented a slight decrease of it during 
the administration of 200 U/kg/day, for 9 days, returning after this 
time to the former values. Dog n°? 1, fig. n® 1, presented after a treat- 
ment of 2 months a slight increase of blood pressure: due either to nor- 
mal fluctuations of the blood pressure or to a delayed effect of the drug. 


DISCUSSION 


Under the above described experimental conditions, the pressor 
response found in rats with reduced renal mass was not observed in nor- 
mal dogs and in dogs with reduced renal mass and moderate hypertension. 

The mechanism of the pressor effect of gonadotrophins in the rat 
is still unknown, and the apparent differences in the response of the dog 
to this substance is difficult to explain. However, it is interesting to 
emphasize that administration of NaCl (*,*) or DCA (4,*) only rarely 
causes a pressor response, in dogs, while in rats the effect is quite evident. 


SUMMARY 


Gonadotrophins —serum and chorionic— were injected to (") nor- 
mal dogs and to (‘) dogs with renal mass reduced and slight hypertension, 
at variable doses ranging from 50 U/kg/day to 200 U/kg/day. No signi- 
ficant changes were observed in the blood pressure of normotensive 
animals and in those having a slight hypertension. 
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RELEASE OF ADRENOCORTICOTROPHIN BY 
5-HYDROXYTRYPTAMINE * 


H. MOUSSATCHE AND N. ALVARES PEREIRA ** 


(Division of Physiology, Institute Oswaldo Cruz, Rio de Janeiro) 


To are many recent evidences suggesting a role for 5-hydroxytryp- 
tamine in the activity of the central nervous system (Amin, et al, 
1954; Woolley and Shaw, 1954; Gaddum, 1954). It is known that 
adrenocorticotrophin is liberated through a mechanism not completely 
elucidated, but certainly mediated by the nervous system (Long, 1946; 
Munson and Briggs, 1955). 

5-hydroxytryptamine was found as a normal constituent of the 
central nervous system (Amin, et al, 1954; Twarog and Page, 1953), 
the hypothalamus being one of the richest regions; on the other hand, 
hypothalamus influences the adenohypophysis secretion, specially adre- 
nocorticotrophin secretion, through a mechanism not yet known. 

Evidences of a synergic action of tryptamines and cortisone was 
given by Halberg (Halberg, 1954), using the eosinopenia test in mice. 

It is the purpose of this work to report our results showing that 
5-hydroxytryptamine liberates adrenocorticotrophin and discuss the evi- 
dences suggesting its possible role as a mediator in the adrenocortico- 
trophin liberation. 


MATERIAL AND METHODS 


Albino rats weighing 180-250 g were used for testing the ACTH-like 
activity of serotonin. 5-hydroxytryptamine as creatinine sulfate (*) was 
injected by intraperitoneal or intravenous route. The dose is referred to 
5-hydroxytryptamine base. The animals were killed by a blow on the head 
one hour after the injection, adrenals removed and ascorbic acid deter- 
mined by the Roe and Kuether method. Hypophysectomy was performed 
by pharyngeal route and the animals used 24 hours after operation. 

* Laboratorio Lutecia. 
** A short paper on a part of these results was published in Naturwiss. In press. 


() We are indebted to Dr. R. K. Richards from the Abbott Lab. for the 
5-hydroxytryptamine creatine sulfate supply. 
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Blocking of the 5-hydroxytryptamine action was investigated using bromo 
lysergic acid diethylamide (BOL) (') injected by peritoneal route 60 mi- 
nutes before 5-hydroxytryptamine injection. 
RESULTS 
In a first series of experiments, doses between 1000 and 2.5 mg of 
5-hydroxytryptamine base for 100g of body weight of rat was injected 
TABLE I 


Relation of the dose of 5-hydroxytryptamine injected to the ascorbic acid content 
of the adrenals glands of the rat 


Dose of 5-HT Control 
(ug/100 g 500 250 50 25 5 2.5 (0.4 ce 
per b. w.) saline) 


Ascorbic acid 
(mg/100 g of 237.1 248.1 309.7 298.4 368.9 416.6 433.8 


adrenal gland) 


by intraperitoneal route. Table I shows the decrease of ascorbic acid of 
the adrenal glands observed 60’ after injection. 

Groups of four rats for each dose were used, exception for the 
experiments with saline and 25mg of serotonin the means of which 
was calculated on 12 rats experimented. Table IV shows the means, 
and standard deviations for those groups. There is significant difference 
between them (P < 0.01). 

The experiments by intravenous route were done injecting serotonin 


TABLE II 
Injection of 5-hydroxytryptamine by venous route 
Ascorbic acid 
R (mg/100 g) 
at Significance 
(mean ad s. d.) 
Control (0.2 cc saline) 335.4 + 19.8 
oa 266.6 + 15.4 P < 0.05 
(1ug/100 g b.w.) 


(‘) Supplied kindly by Dr. L. Sollero (D. Brom-Lysergic acid diethylamide-bitar- 
trate Sandoz). 
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TABLE III 


5-hydroxytryptamine in hypophysectomised rats 
(25 ug/100g b.w. Peritoneal route) 


Ascorbic acid-mg/100 g (mean values) 


Rat Right adrenal Left adrenal * Difference 
Control 412 (32) 408 (72) — 4.0 
5-HT 392,38 (*) 401 (8) + 9.5 


* Gland taken out before the injection. 


in the vein of the tail. Table II gives the results injecting 1 mg of sero- | 
tonin base per 100 g of body weight. o 

A significant difference was observed between the normal and sero- ; 
tonin injected animals. ! 


Experiments in hypophysectomised rats. — Injection of 5-hydroxy- 


TABLE IV 
Blockade by BOL of the ascorbic acid decrease by 5-hydroxytryptamine 4 


Ascorbic acid 
Rat (mg/100 g adrenals Significance 
mean and s. d.) 


Control (T) 0.4cc saline 


433.8 + 38.9 (12) 


5-hydroxytryptamine (S) 
25 ug/100 g b. w.) 


298.4 + 21.7 (12) 


Between (T) and 
(S) P< 0.01 


BOL (B) 
(0.5 mg/100 g b. w.) 


440.6 + 38.9 (°) 


Between (T) and 
(B) P> 0.05 


BOL +5-HT (B+ 8) 
0.5mg 25 ug 
(per 100g b. w.) 


446.0 + 52.6 (°) 


Between (T) and 
(B+S8S) P>0.05 
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tryptamine does not decrease the adrenal’s ascorbic acid of hypophy- 
sectomised rats. Injection of 25ug per 100g of serotonin by intrape- 
ritoneal route did not change significantly the mean values of ascorbic 
acid of the right and left adrenals. 


Blocking of 5-hydroxytryptamine action by BOL. — Di-ethylamide of 
the bromo-lysergic acid has a potent blocking action on the synergic 
activity of 5-hydroxytryptamine and barbiturates (Salmoeiraghi, et al, 
1956). Blockade of the adrenocorticotrophin release by 5-hydroxytryp- 
tamine was investigated by us. In the Table IV are given the means 
and standard deviations of the ascorbic acid values found on the four 
groups of animals. 

In a previous series of experiments on two groups of 5 rats each, 
the blocking action of BOL was tested using a greater dose of BOL 
(1 mg/100g b.w.). The values found for the ascorbic acid of the 
adrenals were; for BOL — 363,3 + 42,2; for BOL=5—HT (25ug/ 
100g b. w.): 347.7 + 25.7. There is no significant difference between 
the two means (P > 0.05). 


DISCUSSION 


Our results show 5-hydroxytryptamine decreases the ascorbic acid 
content of adrenal glands. This effect can not be obtained in hypophys- 
ectomised rats indicating that this action is mediated through the release 
of adrenocorticotrophin. The di-ethylamide of the bromo lysergic acid 
has a blocking effect on the 5-hydroxytryptamine action. 

It is a point to be investigated if this effect is mediated through 
adrenaline liberation, a direct action of 5-hydroxytryptamine on the 
central nervous system or even in the adenohypophysis as seems to 
happen for adrenaline and histamine on the evidences from the expe- 
riments of McDermott et al (1950) and of Fortier (1952). In that case 
a physiological importance for serotonin can be expected, taking account 
for the function of the hypothalamus in the adenohypophysis regulating 
mechanism, its richness in serotonin and the enough potent adrenocor- 
ticotrophin liberating action of this substance. 

It is known that there are several substances influencing the release 
of adrenocorticotrophin, some of pharmacological importance as salici- 
lates, others of physiological significance as acetylcholine (Fortier, 1952), 
adrenaline (Long, 1946) and possibly vasopressin (Mirsky, et al, 1954). 
Adrenaline can be liberated by 5-hydroxytryptamine (Reid and Rand, 
1951), but the physiological significance of adrenaline as a chemical 
transmitter in the mechanism of adrenocorticotrophin release is now 
under discussion (Harris, 1951). It is also to be investigated if intva- 
venous injection of so small doses of serotonin as 1mg/100¢ b.w., of 
rat is enough for liberating adrenaline. 

What kind of interrelation is there between the adrenocorticotrophin 
secreting action of serotonin, its antidiurectic action extensively studied 
by Erspamer (Erspamer, 1954) and the adrenocorticotrophin release, 
is still speculative. 

Another question to be considered is the amount of 5-hydroxytryp- 
tamine present in some tissue extract experiments, specially in the 
experiments with hypothalamic extracts with adrenocorticotrophin libe- 
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rating properties. There is good evidences that Slusher and Roberts 
(Slusher and Roberts, 1954) extracts from bovine posterior hypothalamic 
tissue contains a lipoprotein material highly active in depleting the 
ascorbic acid from the adrenals of rats. The point to be investigated 
should be if any 5-hydroxytryptamine is still present in the extracts. 


SUMMARY 


1) 5-hydroxytryptamine decreases the ascorbic acid content from 
the adrenal glands of rats. 

2) This action does not occur in hypophysectomised animals indi- 
cating a release of adrenocorticotrophin by 5-hydroxytryptamine. 

3) The diethylamide of the bromo-lysergic acid has a_ blocking 
effect on the adrenocorticotrophin releasing activity of 5-hidroxytryp- 
tamine. 
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THE USE OF HIGH RESISTANCE VOLTMETERS IN THE 
DETERMINATION OF BIOLOGICAL CHLORIDES 


GUILLERMO WHITTEMBURY M.*, MANUEL RAMIREZ **, JAVIER 
FERNANDEZ N. *** AND CARLOS MONGE C. **** 


WITH THE TECHNICAL ASSISTANCE OF LUISA MAGAN S. 


(Catedra de Clinica Médica e Instituto de Biologia Andina, Apartado 821, Lima, Peri) 


INTRODUCTION 


A LTHOUGH the principles are well known (?*,*) and in spite of its 

simplicity, precision and rapidity, the potentiometric determination 

of chlorides in biological fluids has been restricted due to the necessity 

of expensive apparatus for the measurement of e.m.f. Some investigators 

(‘, *, 4, ©) recommended the use of a potentiometer. Sanderson (‘) has 
recently demonstrated the use of an electronic voltmeter. 

The utilization of potentiometric procedures could be made extensive 
since most biological laboratories have photoelectric colorimeters which 
could readily be modified to high resistance voltmeters. This publica- 
tion describes several simple galvanometer conversions and their effi- 
ciency in the potentiometric determination of biological chlorides. 

A slight modification of the technique described by Sanderson has 
enabled us to increase the end point sensitivity of the titration curves. 
In addition, a study of the two recommended reference electrode char- 
acteristics was made, including the saturated calomel (*) and burette 
types (‘,*). 


MATERIAL AND METHODS 


The procedure, with the exception of the converted galvanometer and 
the use of alcohol, is essentially as described by Sanderson (‘). 


*Instructor of Medicine, Facultad de Medicina. Universidad Nacional Mayor de 
San Marcos, Lima. Member of the Instituto de Biologia Andina, Lima. Assistant, 
Departamento de senos, huesas y tumores mixtos. Instituto Nacional de Enfermedades 
Neoplasicas, Lima. 

** Member of the Instituto de Biologia Andina. 
* Member of the Instituto de Biologia Andina. 

**** Assistant Professor of Medicine, Facultad de Medicina. Universidad Nacio- 
nal Majer de San Marcos, Lima. Member ‘of the Instituto de Biologia Andina, Lima. 
Departamento de Medicina, Instit:to Nacional de Enfermedades Neoplasicas, Lima. 
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Microburette. — Any microburette modified to a “burette type refe- 
rence electrode” (‘,*) may be used. Our experience with the described 
design has been very satisfactory. Details of construction are self 
evident from Fig. 1. Although air bubbling is recommended as a mixing 
device (*,") we have found a mechanical stirrer more convenient. 


High resistance voltmeter.— Any sensitive galvanometer may be 
converted to a voltmeter (*) if a proper resistance is connected in series 


CONNECT TO TERMINALS 
OF HIGH RESIS VOLTMETER 
7 


MECH 
STIRRER 


Fic. 1. — Microburette. 


with it. The required resistance (R) can be calculated if the e.m.f. of 
the cell (E), the galvanometer sensitivity, expressed in amperes per full 
scale deflection (i) and the internal resistance (r) of the galvanometer 
are known: R = (E/i) —r. 

In order to avoid such theoretical calculations, a variable radio 
type resistance in the order of 2 megohms may be used. This permits 
a permanent adjustment of the galvanometer without knowing its in- 
ternal resistance, a 15000 ohms shunt across the terminals of the gal- 
vanometer will damp it enough, without diminishing its sensitivity. 

The cell is formed by the silver electrode (indicador) including 
the problem chloride solution and the reference electrode (burette type 
7s). Its e.m.f. as determined by a Leeds and Nothrup student type 
potentiometer was in the order of 0.466 volt before initiation of the 
titration. 

Two galvanometers were used in this work: a Rubicon model 3414-5 
galvanometer required a 1.77 megohm resistance and the galvanometer 
from a Coleman Jr. spectrophotometer which required a resistance of 
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0.165 megohm. A double pole-double throw switch permits usage of this 
galvanometer either in colorimetry or as a high resistance voltmeter, 
according to the schematic diagram illustrated in Figure 2. 

The galvanometer of the Evelyn colorimeter, of intermediate sen- 
sitivity to the latter two, could also be utilized. 


Reagents. — (a) Silver nitrate approximately 0.14. N. (b) A mixture 


50 per cent (v/v) of glacial acetic acid and 97 per cent ethanol. (c) So- 
dium chloride standard 100.0 mEq/L. 


GALVANOMETER 
TERMINALS 


© 


CIRCUIT 
USED IN 
COLORIME TRY 


Fic. 2. — Circuit diagram of Coleman Jr. Spectrophotometer modified to high resistance 
voltmeter. (1) Double pole double throw switch permits usage of the galvanometer 
either in colorimetry or in chloride determination. (2) 15.000 ohm shunt. (3) Va- 
riable resistance in the order of 2 megohm. (4) Electrodes. 


Procedure. — In order originally to determine the equivalente point 
a titration curve must be determined. Four ml of acetic acid-ethanol 
solution and 0.1 ml! of Cl standard are placed in a glass vessel (2 X 5.5 
em is convenient). The tip of the burette, containing a 0.14 N silver 
nitrate solution, the silver electrode and the stirrer are immersed in the 
solution containing chloride, by lifting the container into position. At 
this point, the galvanometer may be adjusted to full scale deflection 
with the variable resistance, if this had not been previously done. 
(In potentiometric titration, absolute values of the e.m.f. are not needed 
but only their relative changes). With continuous stirring, small amounts 
of silver nitrate are then added to the solution and both the burette 
reading and the galvanometer value are recorded. When a sufficient 
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number of readings have been obtained, a plot of the galvanuometer 
deflection against the burette readings will describe a titration curve 
(Fig. 3a). The galvanometer readings which corresponds to the middle 
part of the steepest portion of the titration curve is the end point. 
Because of the stability of the system, two or three replicate titration 
curves in close agreement are enough to calculate the end point potential, 
which value may then be used in future determinations. 

The determinations of the unknowns are done as follows: To 4 ml 
of acetic acid-ethanol solution, an aliquot of the unknown is added 
(0.1 ml for blood and normal urine). Then the AgNO3 solution is 
added from the microburette to this solution until the end point is 
reached. The AgNO3 used is proportional to the Cl concentration of 
the unknown. 

Any biological fluid can be titrated and no protein precipitation 
is required. It is not necessary to prepare an accurate AgNO3 (0.14 N) 
solution. We prefer to make replicate titrations of each new lot of 
AgNO3 solution using 0.1 ml of NaCl standard solution (100.0 mEq/L) 
and the described procedure. 


RESULTS 


Results are self-evident from Table 1 which shows titration reco- 
veries made with our two high resistance voltmeters as compared 
with a Beckman Model G potentiometer and an electronic voltmeter 
as described by Sanderson (‘). We have used five different NaCl 
standard concentrations in aqueous solutions and dialized plasma-NaCl 
mixtures to show that proteins do not interfere in the titration results. 

It may be seen that a similar precision is obtained with the 
different apparatus. Our variation coefficients are in the order of 
0.5 per cent. 


DISCUSSION 


There are two sources of error in the potentiometric determination 
of chloride from an electrometric point of view. One is due to electrode 
polarization and can be considered negligible provided the resistance in 
series with the galvanometer is high enough i.e. in the order of a 
megohm (°). The other is the difference between the true and observed 
e.m.f. due to the iR drop when the resistance of the voltmeter is low. 
The iR drop is directly proportional to the cell’s resistance and inver- 
sely proportional to the voltmeter’s resistance. Since the resistance of 
the cell is high (0.2 megohm), the voltmeter resistance must also be 
made correspondingly higher to reduce the iR drop effect. Consequently 
the lower the sensitivity of the galvanometer, the greater the iR drop. 

Various titration curves were prepared using different apparatus 
including a Leeds and Nothrup student type potentiometer, a Beckman 
model G potentiometer, an electronic voltmeter as described by San- 
derson (2) and two high resistance voltmeters prepared from a Rubicon 
model 3414-5 and a Coleman Jr. galvanometer. All of them were pre- 
viously calibrated against a Weston standard cell by means of a Leeds 
and Nothrup Student type potentiometer. The high resistance voltmeter 
were adjusted (by varying the external added resistance) so that the 
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Fic. 3.— 3a. Titration curves employing 0.1 ml of NaCl (100.0 mEq/L) in 4.0 ml of 
alcohol-acetic acid mixture. E.M.F. measured with different apparatus. The ordi- 


nate or e.m.f. is in volts, and 


the abscisae represents the AgNO3 used. 


3b. Same titration curves plotted in a different way. The ordinate is in emf. 
percentage; 100 per cent being the e.m.f. measured with each apparatus at the 
beginning of the titration. It may be seen that in spite of different initial voltages, 
the curve morfology and e.p. are coincident. 

8c. Titration curves made with Beckman model G potentiometer and a high resis- 


tance voltmeter prepared from 


a Rubicon model 3414-5 galvanometer, employing 


0.1 ml NaCl (100.0 mEq/L) in 4.0 ml of water-acetic acid mixture and alcohol- 
acetic acid mixture. The longer slope of alcohol acetic acid curve and its sharper 


end point may be observed. 
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TABLE I 


Titration results with various chloride concentrations and potential measuring 


devices, using the burette type electrode (7, *) 


a 


b 


d 


e 
f 


g 
h 


= 


) 


) 


) 


Calculated value, mEq/L 
a) b) c) d) e) 
100.0 50.0 200.0 50.0 100.0 
Recovery (mEq/L) 
Beckman model G potentiometer 


98.9 50.4 200.5 50.8 100.3 
100.9 50.1 200.8 50.1 100.9 
99.6 49.9 200.5 50.1 100.3 
100.3 50.4 200.5 49.4 100.9 
100.3 49.9 201.9 50.1 100.0 


V.C. (h) 0.6% 


Electronic voltmeter (f) 


100.5 49.9 199.6 49.9 99.8 
99.8 49.2 201.0 49.9 100.0 
100.0 49.9 199.6 50.6 99.8 
99.7 49.9 200.3 49.9 100.5 
100.0 49.6 199.6 50.6 99.8 


V.C. (h) 0.5% 


Rubicon galvanometer (g) 


99.7 50.0 200.7 50.1 100.0 
100.3 49.8 199.4 50.0 99.7 
101.0 49.8 199.4 49.6 99.4 

99.3 50.1 199.4 49.8 99.7 

99.7 49.8 199.4 49.8 99.7 


V.C. (h) 0.4% 


Coleman Jr. Galvanometer (¢) 


100.1 49.9 201.9 50.7 100.3 
100.0 50.0 200.5 49.9 99.6 
100.3 49.4 199.2 50.1 100.3 
100.0 50.1 199.9 50.1 100.0 

99.6 49.9 200.5 49.4 100.3 


V.C. (h) 0.5 % 


0.1ml of standard chloride solution (100 mEq/L) in 4.0 ml of the alcohol- 
acetic acid mixture and titrated with silver nitrate using described procedure. 


0.05 ml of standard chloride, same procedure as a). 
0.2 ml of standard chloride, same procedure as a). 


0.1 ml of a mixture prepared from 5.0 ml of chloride-free dialyzed human 
serum and 5.0ml of the standard chloride solution (100mEq/L), using 
procedure recommended in this paper. 


Same as d), but utilizing 0.2 ml of mixture. 

As described by Sanderson (‘). 

Prepared as mentioned in the text. 

Variation coefficient of the 25 determination made with each instrument. 
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initial potential corresponded to a full scale deflection.: Initial potential 
registered were 0.466 volt., 0.465 volt., 0.39 volt., 0.38 volt and 0.30 volt 
respectively with the above mentioned devices. Considering the poten- 
tiometer reading as correct, it may be observed that the electronic volt- 
meter and high resistance voltmeter suffer from an appreciable drop in 
the e.m.f. 

Fortunately, in potentiometric titrations, only relative changes and 
not absolute values of the e.m.f. are required (2). Therefore in spite of 
these drops in e.m.f. when using different galvanometers, the end 
point of the titrations curves remains unchanged and there results 
only a foreshortening of the whole potentiometric curve and a difference 
in the slope length of the curve (Tig. 3a). This iR drop does not affect 
the sensitivity of the determination. The initial potential with the 
various galvanometers used is assigned a value of 100 per cent on the 
galvanometer scale (full scale deflection) and potential changes during 
the titrations are expressed in terms of this initial value (Fig. 3b). It 
may be observed that regardless of the absolute differences in the e.m.f., 
all the end points are identical, so that even with not very sensitive 
galvanometers like that of the Coleman Jr., it is possible to obtain sa- 
tisfactory titration curves and results. 

Lingane (*) pointed out that the drop in e.m.f. at the end point 
can be made sharper if ethanol, acetone, etc. are added to the solution, 
in order to reduce the solubility of the precipitate. We have found that 
a solution 50 per cent (v/v) of acetic acid-ethanol is very convenient and 
we have introduced this modification in the procedure of Sanderson (‘). 
When proteinous solutions are titrated, a slight precipitate may be for- 
med but it will not interfere with the accuracy of the results. Figure 3c 
illustrated the effect of utilizing alcohol. 


Reference Electrode. — The potentiometric determination of chloride 
is classically carried out in conjunction with two types of reference elec- 
trode, namely: the burette type (*), recommended also by Sanderson 
(*) and the saturated calomel electrode (*). 

We have found the so-called burette type to have a: high resistance 
which results in a considerable iR drop when the galvanometer is not 
very sensitive. A comparison of both electrodes is given in Table II. 
It may be observed that the burette type has a resistance approxi- 
mately 30 times greater than that of the calomel with corresponding 
iR drops in the order of 15, 17 and 33 times greater than the latter 
when utilized with the Sanderson electronic voltmeter and our modi- 
fications prepared from Rubicon and Coleman Jr. galvanometer, res- 
pectively. 

In our opinion, the use of a low-resistance reference electrode such 
as the saturated calomel permits utilization of a low-sensitivity galvano- 
meter without sacrifice of precision in the determination. This paper de- 
monstrates such an approach. 

The burette-type electrode (‘, >) has two advantages in that it has 
to be prepared only once and eliminates the salt bridge connection but 
requires a modification of the microburette. Its high resistance is subject 
to criticism. The saturated calomel electrode eliminates the need to 
convert the microburette, has a low resistance, is easily prepared (2, *) 
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TABLE II 


~ 


‘omparative data (a) on the “burette type” (5) and saturated calomel 
reference electrode (*) 


Burette Calomel 


1. Cell resistance (b) (megohms) 0.2 0.007 
2. Maximum cell e.m.f. during titration (volts) 
Leeds and Nothrup stucent type potentiometer 0.466 0.475 
Beckman Model G_ potentiometer 0.465 0.475 
Electronic voltmeter (c) 0.39 0.47 
Rubicon 3414-5 galv (d) 0.38 0.47 
Coleman Jr. (e) 0.30 0.47 
3. iR drop observed (f), volts 
Electronic voltmeter 0.075 0.005 
Rubicon 0.085 0.005 
Coleman Jr. 0.165 0.005 


a) Utilizing the same potential measuring devices as in Table I. 

b) Measured with an inductance bridge and oscilloscope. 

c) As ceseribed by Sanderson (‘). 

d) With a series resistance of 1.77 megohms. 

e) Modified as explained in the text, w.th a series resistance of 0.47 megohms. 
f) Assuming no iR drop in the L-N potentiometer assembly. 


and the salt bridge should last indefinitely if its tip is kept immersed in 
a solution of KNO3 upon termination of the work. In the case of galva- 
nometers less sensitive than the Coleman Jr. such an electrode is preferable. 

The saturated calomel electrode has been evaluated by Lehman ("). 
Contrary to the results obtained with a burette type reference electrode, 
e.m.f. values increase during the titration and the polarity is reversed 
(Ag +, SCE —). It should be noted from Table III that its precision is 
identical to that of the burette type. 

If the unknown sample approaches a chloride concentration in the 
vicinity of 200 mEq/L, a recovery error of approximately —4 per cent 
will result. Therefore if concentrations exceeding 150 mEq/L are found, 
it is recommended that the titration be duplicated with a more diluted 
sample. In such a case, 0.1 ml of the unknown can be added to 7 ml of 
the acetic acid-ethanol mixture or 0.05 ml of the unknown in 4 ml of 
that solution (Table III). 


The potentiometric method for the determination of chloride presents 
technical advantages over the traditional chemical methods; the only 
difficulty being the necessity of elaborate and expensive equipment. The 
use of high resistance voltmeters as described in this publication 
eliminates this difficulty and makes such a technique available to any 
biological laboratory. 
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TABLE Ill 


Titration results with same chlorides concentrations and potential measuring devices 
as Table 1, utilizing calomel electrode (*) 


Calculated value, mEq/L 


a) b) ¢) d) e) 
100.0 50.0 200.0 50.0 100.0 
Recovery (mEq/L) 
Beckman model G potentiometer 
101.0 50.2 200.0 50.6 100.0 
100.0 50.3 199.3 50.3 99.0 
100.0 59.0 200.0 50.1 99.3 
100.3 50.3 200.3 49.5 99.9 
99.7 50.0 200.7 50.0 100.2 
V.C. (h) = 0.5 % 
Electronic voltmeter (f) 
100.0 50.5 200.0 50.0 100.1 
100.8 50.0 198.0 49.8 99.9 
99.9 50.1 199.6 50.0 99.6 
100.2 49.8 199.9 50.1 100.3 
99.8 50.2 200.2 50.4 100.1 
V.C. (h) = 0.4% 
Rubicon galvanometer (g¢) 
99.7 49.8 199.5 49.8 99.7 
99.4 49.6 199.5 50.1 99.3 
100.0 49.8 200.7 49.8 100.3 
100.1 50.0 199.6 49.8 99.7 
99.7 50.1 200.1 50.0 101.0 
V.C. (h) = 0.4 % 
Coleman Jr. Galvanometer (g) 
100.1 50.4 202.0 50.1 100.0 
100.0 50.1 200.2 50.1 100.3 
99.6 49.9 200.2 50.4 100.5 
100.3 49.9 200.1 50.1 100.0 
100.0 49.9 200.2 50.0 100.2 
V.C. (h) = 0.5 % 


¢) 0.2ml of standard chloride in 7.0 ml of the alcohol-acetic acid mixture. 


The same as Table 
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SUMMARY 


The conversion of a galvanometer to a high resistance voltmeter 
is described and its utility in the simplified potentiometric determi- 
nation of chlorides in biological material is demonstrated. 

It is recommended that an ethyl alcohol-acetic acid mixture be 
used to increase the sensitivity of the method. 

A comparison is made of two reference electrodes, namely, the burette 
type (*) and the saturated calomel electrode. The advantages and 
indicated usage of both is discussed. 
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INFLUENCE OF ACTH ON RIBONUCLEIC ACID AND 
PROTEIN NITROGEN CONTENT OF RAT 
ADRENAL GLAND 


HELION POVOA JR. AND PEDRO FONTANA JR. 


(Biochemical Laboratory, Inst:tuto Oswaldo Cruz, Rio de Janeiro) 


\ ANDEL et al. (°) reported that the ribonucleic acid (RNA) content 

of rat adrenal gland increased after complete starvation and 
Goldshtein et al. (*) that in vitamin C deficiency the RNA content of 
guinea pig adrenal glands also presented high values. Barone, although 
using a histochemical technique, reported that the RNA content in dog 
adrenal glands increased after ACTH administration ("). In our pre- 
vious reports, the RNA content of rat adrenal glands was determined 
in some experimental conditions (", '°). Standard values for this nucleic 
acid in normal glands were referred per 100 g and for whole tissue and 
were respectively: 1119.0 + 331.6mg/100g and 138.0 + 53.7 ug/whole 
gland (*°). Determination of RNA in glands with compensatory hyper- 
trophy after unilateral adrenalectomy showed that there is no increase 
of the ribonucleoprotein complex in this condition ('’). The influence 
of cortisone on RNA and protein nitrogen content of rat adrenal glands 
before and after unilateral adrenalectomy was also studied and a signi- 
ficant increase was found for both compounds ("). 

It seems of interest to know the effect of ACTH on RNA and 
protein nitrogen content of adrenalectomized rats. The present work 
deals with variation of these compounds in rat adrenals before and 
after unilateral adrenalectomy. 


MATERIAL AND METHODS 


Wistar white rats of both sexes were used. After slight ether 
anesthesia, the left adrenal gland was removed, weighed, blotted and 
ground with celite in a centrifuge tube. The remaining gland was ex- 
cised after intervals varying from one to three days. ACTH was injected 
daily by intraperitoneal route. ACTH activity was tested by the tech- 


* Received for publication January 20th, 1957. 


reo + ren + OFT 09 
698 + TO9T-186 + 8°S91-8°16 oF 
+ 099T-090T + 0g or 
ge + GZL -086 — 0"LLT-0'681 g 
+ 9802-FTL vent 9 OFI-F'18 0g oF 
rer + I6TT-LOET + oF 02 
or + T°68-6°6L ZLL -090T — 
+ GL8 -ILS Ton + L'00T-2'6S oF OF 
vor + o9 + 02 02 
+ 0'16-0°¢9 SEPT-Z09T eor + or 
oor + er — -8°¢8 I 
VNU asop | esop Apreq | 


I Wlavi 


i 
i 
: 
a 
a 
3 
: 
4 


88 POVOA AND FONTANA 


nique of Sayers et al. ('*) which showed that 1 mg corresponds to 0.6 U. I. 
Adrenal glands from 2 to 4 rats were pooled and the RNA extracted 
according to the technique of Schmidt and Thanhauser (*). After homo- 
genization with cold 10 % trichloracetic acid, it was extracted successi- 
vely by cold 1 ‘ trichloracetic acid, water, ethanol, ethanol-ether (3:1) 
and the residue dried with ether and hydrolized with 2.5 ml of N KOH 
for 17 hours. The desoxyribonucleotides were precipitated with 6N 
HCl and 10% trichloracetic acid (1:3); ribonucleotides were twice 
extracted with this acid mixture and the final volume completed to 7 ml. 
An aliquot of 2 ml was heated with equal volume of orcinol-ferric chlo- 
ride reagent (0.1 ‘“ in concentrated hydrochloric acid), in water bath, 
at 100°C., for 45 minutes, according to the technique of Lusena (*). 
The green color was read at 650 mu in a photocolorimeter and the results 
expressed in ug of RNA. Protein nitrogen content was determined in 
the residue, by micro-kjeldahl technique (*), after two extractions of 
» desoxyribonucleotides with 5“ trichloracetic acid, during 15 minutes, 
at 90-95°C., as described by Schneider (”). 
Blanks were done with adrenals of rats similarly treated and not injec- 
ted with ACTH. 


RESULTS 


Our results are given in Tables I and II. 
Table I presents values for RNA and protein nitrogen variation 


TABLE II 
Statistical significance of results 
To t p significance of r 
increase 
RNA increase * 66.9 4.26 < .01 
Protein N increase * 43.8 4.27 < .01 
Correlation between 
RNA and Protein N .66 = .02 
Correlation between ACTH total 
( RNA .64 between .1-.05 
dose and “% average increase of 
{ Protein N 86 < .01 
=x-Sy 
=x-y — 
y n 


(n — 1) - ox- oy 


* These increases of RNA and protein N are related to RNA and protein N variations in 
animals under similar experimental conditions not receiving ACTH. 


** For these calculations we have not considered differences in ACTH dosis, we have only 
considered two classes: ACTH treated and ACTH not treated rats. 
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in rats receiving a daily dose of ACTH at intervals varying from 1 to 
3 days. Results with rats not receiving ACTH and under experimental 
conditions similar to those previously described by us were also pre- 
sented. Table II gives the statistical significance of the results. From 
the inspection of the tabulated data, a significant increase in RNA 
and protein nitrogen content could be observed when compared with 
animals not receiving ACTH. In both cases, the per cent increase was 
found to be statistically significant. A good correlation was obtained 
between RNA and protein nitrogen of whole gland and between total 
dose of ACTH and increase of protein nitrogen. However, only, a weak 
correlation was obtained between the total dose of ACTH and the 
increase of RNA. 


SUMMARY 


1) RNA and protein nitrogen content of rat adrenal glands were 
determined in unilaterally adrenalectomized rats before and after intra- 
peritoneal injection of ACTH at intervals varying from 1 to 3 days. 

2) Astatistically significant increase was found for both compounds. 
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The islets of Langerhans in the normal turtle. By A. F. CARDEZA. 
(Instituto de Biologia y Medicina Experimental, Costa Rica 4185, Bue- 
nos Aires). 


The histological study of the islets of Langerhans was made in the normal 
pancreas of river turtles Chrysemis d’Orbignyi (D and B) and Phrinops hilarii (D 
and B). The best results were obtained with Gomori’s stains (chrome alum hemato- 
xylin, original and modified by Bencosme and, also aldehyde fuchsin) and with 
Masson-Bencosme’s trichromie stain. In the pancreas of the turtle, the islets cells are 
localized in the depth of glandular acini, no clear limits being observed between 
exocrine and insular tissue. 

The islets are formed by an average of 10 or 20 cells in the section of cutting, 
the insular cells are always arranged on the walls of the capillaries. 

With the selective staining technique, two different types of cells are differen- 
tiated: a) alpha cells or A cells, less numerous, of globular form, containing red 
granules stained with phloxine and azocarmin and orange ones with the Masson’s 
stain; they can be found either in the islets or isolated; b) beta cells or B cells, more 
abundant, elongated or prismatic. The granules are polarized towards the light of the 
capillaries and stained in steel blue with chromic hematoxilin, in purple with aldehyde- 
fuchsin and in pale red with the Masson’s stain. Their nuclei are located near the 
center of the acini and the granules are looking toward the light of the capillaries. 
Both cellular types are observed in variable proportions. In spite of the close acino- 
insular relationship, no transition forms were found between insular and acinous cells. 


Histological study of the islets of Langerhans in the diabetic turtle 
due to partial pancreatectomy. By A. F. CARDEZA. (Instituto de Biologia 
y Medicina Experimental, Costa Rica 4185, Buenos Aires). 


The histological study of the islets of Langerhans was made in the pancreas 
of the river turtle Chrysemis d’Orbignyi (D and B) and Phrinops hilarii (D and B) 
in which diabetes was induced by partial pancreatectomy. 

Removal of 75-80 % of the pancreatic mass, caused lesions in the beta cells. In 
early stages (24-48 hours) degranulation and vacuolization of the cytoplasm with 
nuclear pyknosis was observed. Later, insular hyperplasia was produced, persisting 
the regressive alterations of the beta cells in permanent form. There was an increase 
in the number of isoloted alpha cells. 

Hypophysectomy performed sometime later than pancreatectomy, produced a 
simultaneous effect: amelioration of diabetes and recovery of the normal morphologic 
characters of the beta cells which showed in these cases, abundant granulations. 
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A discontinuous treatment with growth hormone produced, after the pancrea- 
tectomy, intense lesions of the beta cells: diffuse degranulation and vacuolization. 

A normal turtle, after growth hormone administration, showed permanent 
hyperglycemia and lesions of the beta cells of the islets at a moderate degree. 


Histological study of the islets of Langerhans in the diabetic turtle 
due to alloxan or glucose administration. By A. F. CARDEZA. (Instituto de 
Biologia y Medicina Experimental, Costa Rica 4185, Buenos Aires). 


The histological study of the pancreas of river turtles Chrysemis d’Orbignyi 
(D and B) and Phrinops Hilarii (D and B) injected with alloxan 150-200 mg/kg, 
intraperitoneally or intravenously, sacrificed between 8 and 60 days later, with 
permanent hyperglycemia, showed selective lesions of the beta cells of the islets 
of Langerhans. These lesions consisted in partial or total degranulation and hydropic 
degeneration or “glycogenic infiltration”; the latter term should be used preferably 
because it is more precise. 

The oral or intravenous administration of glucose to turtles Chrysemis d’Orbignyi 
(D and B) at dosis of 1-2 g/kg, during 30 cays caused in the islets an increase of size 
and number (polynesia and macronesia) in relation to the hyperglycemic level of the 
animals. In the beta cells, degranulation and glycogenic infiltration was observed. 

In a group of six animals treated in the same form and sacrificed 30 days 
after observation, reversibility of the lesions was seen in 4 animals; residual lesions 
in the islets persisted in 2 of the pancreas. 


Survival of hypophysectomized toads treated with hormones. BY 
R. NALLAR AND J. C. PENHOS. (Instituto de Biologia y Medicina Experi- 
mental, Costa Rica 4185, Buenos Aires). 


The toads deprived of the pars distalis of the hypophysis and fed survived longer 
than when they fasted but died in asthenia within 15 weeks following operation. The 
animals survived after six months in large proportion and in good condition when 
they were treated with somatotrophin (16/20), toad hypophysis powder (10/20), 
adrenocorticotrophin (9/20). A Ringer solution prolonged the survival when given 
per os but not when the Ringer or the sodium chloride were injected. 

Levo-thyroxin had a favorable effect at the beginning, but later the animals 
died. Cortisone had no favorable effect; the survival was shorter than in the non 
treated animals. 

The thyroid gland was intensely stimulated by the powder of hypophysis; 
atrophy was observed in the other lots of toads treated or non treated. 

The cortico-adrenal gland was intensely stimulated by adreno-corticotrophin. 
Cortico-adrenal atrophy was observed in the other groups of toads. 

The testicle was intensely stimulated by the powder of hypophysis; there was 
a marked hypertrophy and hyperplasia of the interstitial cells and intense spermato- 
genetic activity. In the other lots of toads (treated or non treated) atrophy of the 
interstitial elements and slight diminution of espermatogenetic activity was observed. 


Toxicity of hypoglycemiant sulphonamides in rats. By J. C. PENHOS. 
(Instituto de Biologia y Medicina Experimental, Costa Rica 4185, Bue- 
nos Aires). 


The lethal dosis 50 and lethal dosis 100 of Carbutamide (BZ 55), Tolbutamide 

(D 860), 2254 RP and 2259 RP were determined both experimentally and by different 
mathematical methods (Karber, Trevan, Gaddum, Bliss). 

Glucose (1%) at dosis of 10mg/100g rat, adrenaline (20 pg/rat), hydro- 
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cortisone (3 mg/rat) prevented mortality in rats treated with 2254 RP (5 g/kg/rat). 

Adrenaline and hydrocortisone when given separately have a protective effect; 
this effect is more intense when both substances are given associated in rats treated 
with 2254 RP at dosis of 6 g/kg/rat. 


Buenos Aires, May 2nd, 1957 


Effect of a hypoglycemic sulphonylurea on mitosis. By H. M. 
GERSCHENFELD AND A. J. SOLARI. (Jnstituto de Anatomia General y Em- 
briologia, Facultad de Ciencias Médicas, Buenos Altres). 


A study was performed on the effects of a hypoglycemic sulphonylurea, the 
sodium salt of the 1-butyl-3-p-sulpholynurea on the mitosis of growing roots of 
Allium cepa and Vicia faba. The action of this drug was assayed in various concentra- 
tions: .037M, .0185M, .01M, .0075M, .005M, .001M and .0001M. 

An antimitotic effect of this drug with production of c-mitosis was demonstrated 
in a range of concentrations from .01M to .001M, varying the intensity of this action 
in accordance with the concentration of the solutions used and the duration of 
treatment. Higher doses and more prolonged treatments produced toxic effects on 
resting cells and in cells undergoing mitosis. 

The experiments leading to the production of poliploids using various low 
concentrations of the drug and with different recuperation times in water were 
unsuccessful, probable due to the toxicity of the sulphonylurea. 

Glucose is not an antagonist of the c-mitotic effects of the drug in the 
concentrations assayed. The sulphonylurea does not inhibit the action of colchicine 
but, in the concentrations used in the experiments reported, prevents the formation 
of the “c-tumor”. 

“Rastinon” (Hoechst) is more toxic for cells than “Orinase” (Upjohn), the latter 
is more c-mitotic at the same concentrations. 

Finally, it was also demonstrated that the hypoglycemic sulphonylurea decreases 
the rate of entrying of the cells in mitosis. 

The authors remark the importance of this antimitotic action as a possible toxic 
effect in the therapeutical use of the sulphonylurea in human diabetes. 


Effect of methyl-oestronolone on the oviducal secretion in the toad. 
By J. C. PENHOs. (Instituto de Biologia y Medicina Experimental, Costa 
Rica 4185, Buenos Aires). 


Methyl-oestronolone injected either in the dorsal lymphatic sac or in the oviduct, 
has progestational activity and provokes secretion of the oviduct in the toad Bufo 
arenarum Hensel. 

At similar doses, its activity is 4.4 times lower when injected locally and 2 times 
lower when injected in the dorsal lymphatic sac, than progesterone. 


Effect of cations on the sensitivity of aldehyde dehydrogenases 
towards thiol reagents. By A. O. M. STOPPANI AND C. MILSTEIN. (Cadte- 
dra de Quimica Biolégica, Facultad de Medicina, Buenos Aires). 


It has been studied the influence of potassium, rubidium, ammonium, sodium 
and lithium ions on the inhibition of yeast DPN-alcehyde dehydrogenase by thiol 
reagents. a) Potassium and rubidium diminish the inhibition by mapharside, o0-iodo- 
sobenzoate and ethylmaleimide, and potassium diminishes the inhibition by iodoacetate. 
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b) Sodium increases the inhibition by mapharside, iodosobenzoate and _ iodacetate. 
c) Lithium exaggerates the inhibition by o-iodosobenzoate, decreases the inhibition by 
ethylmaleimide and does not vary the action of mapharside. d) Ammonium does not 
affect significantly the inhibition by mapharside and ethylmaleimide. 

Calcium, magnesium and potassium ions co not modify significantly the sensitivity 
of yeast TPN-aldehyde dehydrogenase towards thiol reagents. 

There is no apparent correlation between the activation of aldeyde dehydrogenases 
by cations and the ability of the latter to protect the thiols of the respecive enzyme. 


Specific protection by pyridine-adenine dinucleotides of essential thiols 
of aldehyde dehydrogenases. By A. O. M. STOPPANI AND C. MILSTEIN. 
(Catedra de Quimica Biolégica, Facultad de Medicina, Buenos Aires). 


Essential thiol groups of yeast DPN-aldehyde dehydrogenase, yeast TPN-aldehyde 
dehydrogenase and liver aldehyde dehycrogenase seem to be placed in the enzyme area 
where the enzyme is bound as shown by the specific protection given by the respective 
coenzyme against thiol reagents (mapharside, ethylmaleimide, o-iodosobenzoate, p-chlo- 
romercuribenzoate and iodoacetate). In the presense of DPN, o-iodosobenzoate strongly 
increases the activity of liver aldehyde dehydrogenase, instead of inhibiting the enzyme. 
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SE EXPONEN A CONTINUACION ALGUNAS ABREVIATURAS COMUNES. 


Castellano Inglés Castellano 
metro m m milisegundo ms msec \ 
centimetro cm cm litro 1 1 
milimetro mm mm centimetro ctbico cms ce 
micré6n mililitro ml ml 
milimicrén mp kilogramo kg kg 
miligramo mg mg 
v Curie Cc Cc 
hore h hr Milicurie MC Mc | 
minuto m min Microcurie pC 
segundo 8 sec por ciento %o % 
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